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This Substitute Brief corrects the Section headings to comply with 37CFR 
§41. 37(c). 

This is an Appeal Brief from the Final Rejection dated November 18, 
2003 of Claims 5 and 7 -11. Applicant filed a Notice of Appeal on March 
17, 2004. The Notice of Appeal was received by the USPTO on March 22, 
2004. Accompanying this brief is a petition of a five-month extension of 
time for May 22, 2004 up to an including October 22, 2004 and the fee 
set forth under 37 CFR 1.17(a)(5). Accordingly, this brief is timely filed 
on October 22, 2004. 
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I. Real Party in Interest 

The real party in interest is inventor Bjorn Heed. 

II. Related Appeals and Interferences 

Applicant's legal representatives submit that there are no known 
appeals and interferences related to this appeal. 

III. Status of the Claims 

Claims 5 and 7-11 are pending in the above application. These 
claims presently stand rejected, pending appeal. 

Claims 5 and 9 were rejected under 35 USC §103(a) as being 
unpatentable over SU 800,500 {ACV) in view of GB 1339542 (Usher). 

Claims 7-8 and 10 - 11 were rejected under 35 U.S.C. § 103(a) as 
being unpatentable over ACV in view of Usher and in further view of US 
Patent No. 4407357 (Hultgren). 

Applicant appeals to the Board of Appeals from the Office Action 
dated November 18, 2003 finally rejecting Claims 5 and 7-11. 

IV. Status of the Amendments 

No claims were amended after Final Rejection. An amendment to 
the specification was filed contemporaneously with the brief. 
Amendments were made to the specification to address the Examiner's 
objections that the specification lacked section headings and that there 
was no description in the specification related to Figures 5-7. No new 
matter was added. 
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V. Summary of the Invention 

The present Invention relates to a recuperative heat 
exchanger for the transfer of heat between two media through a heat 
transferring wall, and a method of producing such a heat exchanger. Heat 
exchangers are used for the transfer of heat between two media flows of 
different temperatures. In a recuperative type heat exchanger, heat is 
transferred from the hot medium through a separating wall to the cooler 
medium. 

If the heat exchanger is to serve its function of transferring heat it 
is important that the heat transfer surface area is as large as possible. 
This is often accomplished by dividing the media flows into multiple 
parallel part flows moving inside alternatingly juxtaposed passageways to 
form a unit with a large transfer surface area within a limited volume. 

Except when subject to boiling or condensation the media change 
their temperature as they pass through the heat exchanger. The 
temperature of the hot medium gradually decreases and the temperature 
of the cooler medium gradually increases. When the temperature 
difference between the media is small it is important that the flow 
geometry in the heat exchanger is such that the hottest part (the 
beginning) of the hot flow heats the hottest part (the end) of the cool flow 
and that the coldest part (the end) of the hot flow heats the coldest part (the 
beginning) of the cool flow. The use of countercurrent flow geometry in the heat 
exchanger makes it possible to achieve such a degree of heat exchange 
that the outgoing temperature of the cool flow is higher than the outgoing 
temperature of the hot flow. This is not possible when using a flow geometry 
where the media travel in the same direction through the heat exchanger, i.e. so 
called parallel flow heat exchangers. (Application at page 1, line 8 - 
page 2, line 10). 
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To achieve optimum heat transfer in the heat exchanger it is 
necessary that the heat transfer between each medium and the separating 
wall is as good as possible. This can be accomplished by designing the 
separating wall in such a manner that it promotes the generation of a 
turbulent, well mixed, vortex filled flow in the medium that is In contact with 
the wall. In the present inventive heat exchanger the flow is arranged so as to 
be distributed over several parallel passageways in such a way that the 
passageways are alternatingly in juxtaposed relationship so there is as large 
total heat transfer surface area. The heat transfer walls in the inventive heat 
exchanger contribute to the generation of a turbulent flow with good heat 
transfer to the wall. Their inventive heat-exchanger uses counter-current 
flow of the media in the heat exchanger. (Application at page 2, line 11 - 
30). 

Rgure 1 in a perspective view shows important steps of the manufacture 
of a heat exchanger according to the present invention. Rgure 2 is a 
perspective view of a heat exchanger according to the invention depicted in a not 
fully closed state in order to show the intemal flows of the media. Rgure 3 is a 
perspective view of a part of the heat transferring walls in the same heat 
exchanger. Figure 4 is a perspective view of a heat exchanger according to the 
invention in accordance with a slightly different embodiment and shown in a not 
fully closed state. Figure 5 Is a top view of a portion of the heat 
exchanger. Figure 6 Is a top view of the portion of Figure 5 after it has 
been folded and Figure 7 is a section of Figure 5. (Application at page 3, 
lines 4-15 and Amendment filed October 22, 2004). 

A heat exchanger according to the invention preferably is 
produced from a continuous sheet 1 of metal, plastic or other suitable material, 
which in the completed heat exchanger will serve as a heat-transferring wall. In 
Figure 1, reference numbers 2 and 3 denote rollers between which the sheet 
is fed in the direction of arrow 4. The surfaces of the rollers are formed with 
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patterns of oblique ridges and grooves 5 and 6. Furthermore, the rollers are 
formed with ridges 7 and grooves 6 extending parallel with the roller axis. 
Every ridge 7 corresponds to a groove 8 on the opposite roller. Accordingly, when 
the sheet passes between the rollers, the ridges 7 and the grooves 8 form folding 
lines 9 in the sheet. In sequence along the circumference of each roller, a ridge 7 
is followed by a groove 8. Accordingly, the folding lines are be pressed 
alternatingly in one side and then in the opposite side of the sheet. This makes it 
easy to fold the sheet at the folding lines into a package 10 comprised by a 
number of juxtaposed layers. The oblique pattern 5 and 6 on the rollers 
gives the band a corrugated configuration best visible in the encircled 
enlargement 11 in Rgure 1. The sheet is cut to suitable lengths so that an 
appropriate thickness of the package 10 is obtained. (Application at page 
3, line 16 - page 4, line 1). 

In Figure 1, a complete finished package is represented by numeral 
12. The ends of the package 12 are closed by covering elements 13. 
The covering elements may be produced by dipping the package ends 
into a soft compound that hardens or solidifies when cooled or through a 
chemical reaction. Reference number 14 is a sealing strip that is applied to one 
side of the package, e.g. the bottom part. A corresponding seal, not visible in the 
drawing, is applied to the opposite side of the package. Reference number 
15 denotes a box-shaped casing 15 generally, into which the package 12 is 
intended to be placed as indicated by arrow 16. When the package is placed 
inside the casing, the seal 14 will be forced against the bottom of the casing and 
covering elements 13 will seal against the end walls 17 and 18 of the casing. 
Preferably, the width B of the package 12 essentially corresponds to the spacing 
between the sidewalls 19 and 20 of the casing while the height H of the package 
essentially corresponds to the height of the casing. The casing 15 has a lid 21. 
The shape of the lid matches that of the open upper side of the casing 15. 
At the corners of the casing 15 connecting ports 22 23,24 25 are arranged. 
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The connecting ports 22 and 25 serve as Inlet and outlet ports respectively 
for one medium and connecting ports 23 and 24 serve as inlet and outlet ports 
respectively for the other medium. When the lid 21 is fitted while the package 
12 is in the casing 15 the lid will seal against the top face of the package 12. 
TTie sealing strips 14 and the covering elements 13 prevent the two media from 
mixing and thus the media are kept separate, one on either side of package 12 
and thus on either side of the folded sheet. (Application at page 4, lines 1 - 33). 

Rgure 2 shows the upper part of the package slightly raised to 
illustrate the flow paths of the two media. The directions of flow are shown by 
arrows 26 for one medium and by arrows 27 for the other medium. As is most 
clearly apparent from Figure 3, the corrugations in one layer of the 
folded sheet extend crosswise with respect to the corrugations in the 
next layer. These crossing corrugations formed in the facing sides of 
adjacent layers create a turbulent flow in the medium flowing between the 
layers. This contributes to an efficient exchange of heat between the two 
media. (Application at page 4, line 33 - page 5, line 8). 

In the example shown the sheet is given a corrugated pattern but 
within the scope of this invention shaped patterns of different 
configuration that create turbulence in the inter-layer space may also be 
used. In the example shown the shaped pattern was made by means of 
rollers, but the shaped pattern can also be accomplished by stamping. As 
mentioned above, the covering elements 13 are made of a solidifying 
compound. However, it is within the scope of the invention to produce the 
covering elements 13 as separate lids which with an intermediate soft layer that 
is pressed against the ends of the package. It is also possible to use layers of 
soft material between the ends of the package and the end walls of the outer 
casing. The casing 15 and the lid 21 thus form an outer shell that together with the 
seals 13 and 14 on the package 12 constitutes an efficient media flow separating 
and sealing means. The seal shown in the figures could however, be made 
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in a very simple and inexpensive manner. The application of the sealing 
compound or other soft material can be made without high precision or 
geometrical exactness. A sealing effect could also be accomplished by a good fit 
only or by soldering or welding when suitable materials, therefore are 
used. (Application at page 5, line 9 - 31). 

In contrast to the example described above, wherein a casing 15 with a lid 
21 forms a shell around the package 12, this shell is formed according to Rgure 4 by 
a box 28 having a rectangular cross sectional shape. On one side, the box is 
equipped with an inlet port 29 and an outlet port 30 for one of the media and on 
the other side with an inlet port 31 and an outlet port 32 for the other 
medium. In this example the package 12 is inserted through one open end of the 
box which thus forms a casing 33 which may be closed by lids 34 and 35. The 
lids 34 and 35 are designed to seal against the ends of the package 12, 
either by themselves or by means of intermediate sealing layers. The lower lid 34 
in Rgure 4 could for instance be fastened by means of a liquid sealing compound 
which is poured into the lid and which solidifies after the assembly 28, 12 has 
been dipped into it. The other lid 35 can then be fastened in the same way 
after the assembly 28, 12 having been turned upside down. This kind of molding 
can also be used in the example shown in Rgures 1 and 2. When using an 
appropriate sealing compound the lids may be removed after the molding 
operation and thus only serve as moulds in the molding process. 

The shaped pattem in the sheet serves at least three purposes. One is to 
establish a certain distance or pitch between successive layers in the folded sheet 
so that a medium can flow in the inter-layer space. The shaped pattern should 
also promote turbulence in the flow as described earlier. 

The simple pattern described above serves both these purposes. As 
mentioned above, after folding of the sheet the oblique corrugations form a 
system of crossing ridges. The ridges maintain a certain spacing between the 
different folds and produce a tortuous, turbulence inducing flow path for 
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the medium which, as mentioned above, promotes heat transfer to the 
wall. 

Owing to the design of the heat exchanger, the two media flows are 
distributed over a number of parallel channels that are placed in altemating 
nesting position. The third purpose of the shaped pattern is to achieve an evenly 
distribution of the flow sideways within and across each channel. Thus an 
essentially counter-current flow pattern is established between the two media 
flows even when their inlet and outlet ports do not extend in the prolongation of 
the flow direction. (Application at page 5, line 32 - page 7, line 29). 

An efficient lateral spread of the flow of this kind is achieved if the 
resistance to flow sideways is lower than the resistance of flow lengthwise in 
the channel. This result is obtained with the proposed simple corrugation 
of the sheet if the angle of the corrugations to the longitudinal extension 
of the sheet is less than 45°, or differently expressed, if the angle of the 
corrugations to the intended direction of flow is more than 45°. (Application at 
page 7, line 1 - 10). 

The simple corrugation pattern which has been used as an example 
above is easy to produce between two helically cut rollers as in Rgure 1. It is 
also well suited to fulfill the objects of keeping the spacing between the layers, 
and of promoting turbulence and lateral distribution of the flow as have 
been discussed above. Many other stamped pattems are also possible, as 
mentioned above. To facilitate the folding of the sheet the corrugations 
preferably could be interrupted and be replaced by folding lines at 
suitable spaced-apart intervals as shown in Figure 1. Another improvement of 
the pattern would be to provide the inlet and outlet areas (the outer parts of the 
sheet) with a different pattern from the main part of the sheet area so as to give 
an efficient lateral distribution of the flow without making the lengthwise 
resistance to flow too high in the main part of the heat exchanger. A reduction of 
the resistance to flow in the heat transferring part of the heat exchanger 
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most often however invovles a reduction of tlie lieat transfer there, which is 
not desirable. (Application at page 7, line 11 - 30). 

Figure 5 shows a portion of the heat exchanger with ridges, viewed 
from above, two ridges marked In red, with a corresponding valley 
between. On the other side of the fold line, the continuing ridges are 
shown marked in purple. When folded in the assembled position, as 
shown in Figure 6, the ridges fold at the points where the red and the 
purple intersect. The black lines represent regions where the bottom of 
each valley is farthest from each other. Figure 7 shows a section of Fig. 
5, with the ridge peaks shown in red. (Amendment filed October 22, 
2004). 

VI. Grounds of Rejection to be Reviewed on Appeal 

A. Issues 

Whether claims 5 and 9 are unpatentable under 35 USC § 103(a) as 
being obvious over SU 800,500 (ACV) in view of GB 1339542 (Usher)? 
Whether claims 7-8 and 10 -11 are unpatentable under 35 U.S.C. § 
103(a) as being obvious over ACV in view of Usher and in further view of 
US Patent No. 4407357 (Hultgren). 

B. Grouping of Claims 

Claims 5 and 7-11 are pending in the above application. These 
claims presently stand rejected, pending appeal. 

Claims 5 and 9 were rejected under 35 USC §103(a) as being 
unpatentable over SU 800,500 {ACV) in view of GB 1339542 (Usher). 

Claims 7-8 and 10-11 were rejected under 35 U.S.C. § 103(a) as 
being unpatentable over ACV in view of Usher and in further view of US 
Patent No. 4407357 (Hultgren). 

Claims 5 and 9 are separately patentably from claims 7-8 and 10- 

11. 
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VII. Argument 

A. Claims 5 and 9 are Patentable over ACV in 
view of Usher 

Independent claims 5 and 9 are recuperative heat exchangers for 
the exchange of heat across a plurality of heat transferring planar 
elements between a first fluid medium and a second fluid medium, said 
fluid mediums flowing in opposite directions to each other on opposite 
sides of said planar elements. Claim 5 contains numerous limitations, 
including but not limited to: 

• said [corrugated] pattern [on the planar elements] 
corresponding to a series of alternating ridges and 
channels extending across the width of each respective 
planar element formed at an angle of more than 45 
degrees with respect to said length of said planar 
elements, which pattern, in respect to the net flow path, 
are oriented in a more transverse than lengthwise 
direction 

• said pattern on every other planar element is co- 
extensive to the other and said ridges and channels 
between facing sides of adjacent planar elements form a 
crossing pattern to each other such that said crossing 
pattern creates a flow resistance to said respective fluid 
medium flowing over said respective side of said planar 
element, the ridges and channels being arranged at an 
angle greater than 45 degrees with respect to a line 
arranged in a direction along the lengthwise extent so 
as to present a flow resistance greater in the lengthwise 
extent direction than the widthwise extent direction, the 
angle of the ridges and channels tending to increase the 
overall pressure drop across the heat exchanger 
compared to smaller angle configurations and force the 
fluid medium to travel more readily in the widthwise 
directions before exiting the heat exchanger, the angle 
of the ridges and channels arranged to force the fluid 
medium to exhibit a substantially thermally balanced 
flow distribution across the widthwise extent of the heat 
exchanger surfaces, thereby increasing flow turbulence 
and heat transfer. 
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Claim 9 includes numerous limitations, including but not limited to: 

• said flow path has means for creating a flow resistance 
to said respective mediums such that the flow 
resistance to said respective mediums flowing over said 
respective side of said planar elements Is greater in said 
lengthwise direction of said heat transfer pacl<age than 
in said widthwise direction, thereby increasing flow 
turbulence and heat transfer. 

Claims 5 and 9 were rejected under 35 USC §103(a) as obvious 
over SU 800,500 (ACV) in view of GB 1339543 (Usher). Claims 5 and 9 
are patentable over ACV in view of Usher. First, one skilled in the art 
would not combine ACV and Usher. Second, ACV and/or Usher alone or in 
combination do not teach a heat exchanger with all the elements of claims 
5 and 9. 

1. One Skilled in the Art would not 
combine ACV with Usher 

Claims 5 and 9 include numerous limitations. The limitations of 

claims 5 include but are not limited to that "the angle of the ridges and 

channels arranged to force the fluid medium to exhibit a substantially 

thermally balanced flow distribution across the widthwide extent of 

the heat exchanger surfaces, thereby increasing flow turbulence and 

heat transfer." The limitations of claim9 include, but are not limited to 

that "the flow resistance to said respective mediums flowing over 

said respective side of said planar elements is greater in said 

lengthwise direction of said heat transfer package than in said 

widthwise direction, thereby increasing flow turbulence and heat 

transfer." 

A reference teaches away from the claimed invention when it leads 
one skilled in the art in the other direction from the claimed modification. 
Usher teaches away from a thermally balanced flow distribution and 
increased flow turbulence. The flow in Usher is changes direction along 
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the individual sheets comprising the exchanger pacl<age, such that the 
flow pattern from one plate to the next is changed. This results in an 
uneven flow distribution from plate to plate and reduced turbulence. 

The present heat exchanger design and orientation on the other 
hand requires flow to proceed along the length of each sheet in the same 
direction, such that the two mediums are proceeding on each side of a 
sheet in exactly the same manner, thereby balancing the flow 
distributions and increasing turbulence. 

Obviousness cannot be established by combining the teachings of 
the prior art to produce the claimed invention without some teaching 
suggestion, motivation or incentive to support the combination. See, e.g. 
In re Lee, 277 F.3d 1338, 1342-43 (Fed. Cir. 2002); In re Fritch, 972 F.2d 
1260, 1265-67 (Fed. Cir. 1992); and ACS Hosp. Sys., Inc. v. Montefiori 
Hosp., 732 F2d 1572, 1577 (Fed. Cir. 1984). Here there is not teaching, 
suggestion or motivation to combine ACV an6 Usher. 

ACV is directed to a nozzle made from paper impregnated with 
thermoplastic resin. Partial polycondensation of the resin is carried out, a 
solvent moistens the bending lines, and then complete polycondensation 
of the resin is carried out. ACV addresses special problems associated 
with bending paper into a heat exchanger shape and thus discusses the 
fold lines. There is not teaching or suggestion in ACV related to the 
angles or pattern of the corrugations. There is no discussion of the flow 
distribution. Usher has unbalanced flow distributions and reduced 
turbulence. 

Because Usher teaches away from a balanced flow distribution and 
increased turbulence, one skilled in the art would not combine Usher and 
ACV to create a heat exchanger with all the limitations of claims 5 and 9 
such as a balanced flow distribution and increased flow turbulence. Thus, 
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claims 5 and 9 were improperly rejected under 35 USC §103(a) as being 
obvious over ACy and Usher. 

2. ACV and/or Usher Alone or in 
Combination Do Not Teach a Heat 
Exchanger with All the Limitations of 
Claims 5 and 9. 

ACV is directed to a nozzle made from paper impregnated with 
thermoplastic resin. Partial polycondensation of the resin is carried out, a 
solvent moistens the bending lines, and then complete polycondensation 
of the resin is carried out. ACV addresses special problems associated 
with bending paper into a heat exchanger shape. ACV discusses fold 
lines. It does not discuss the angles of the corrugations or corrugation 
pattern. There is no teaching or suggestion in ACV related to the angles 
or pattern of the corrugations or to the flow distribution. 

Usher does not make up the deficiencies in ACV. Usher was said to 
disclose a heat exchanger for two fluids comprising a plurality of 
rectangular plates, wherein the angle of the ridges and channels are 30 
degrees with respect to the width of the plate (i.e. 60 degrees with 
respect to the length of the plate) for the purpose of improving heat 
exchange. The flow of Usher changes direction along the individual 
sheets comprising the exchanger package, such that the flow pattern 
from one plate to the next is changed. This results in an uneven flow 
distribution from plate to plate and reduced turbulence. 

The present heat exchanger design and orientation on the other 
hand requires flow to proceed along the length of each sheet in the same 
direction, such that the two mediums are proceeding on each side of a 
sheet in exactly the same manner, thereby balancing the flow 
distributions as a means of maximizing heat transfer. 

ACV and/or Usher alone or in combination do not teach or suggest a 
continuous heat exchange package element where the pattern is formed 
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on the entire planar element and which orientates the pacl<age such that 
the flow distribution is balanced on each side of an element due to the 
flow having a higher flow friction in the lengthwise direction than in the 
widthwise direction. 

Traditional heat exchanger design balances heat transfer with 
pressure drop. A tortous fluid flow across a heat transfer surface 
generates higher heat transfer, but at the same time suffers from 
increased pressure drops. Heat exchangers with increased pressure drops 
are less energy efficient, as more energy is required to circulate the heat 
transfer media. In traditional heat exchanged design it is assumed that 
all area of heat transfer surfaces provide an equivalent heat transfer. In 
reality, the flows are not evenly spread on the two sides of the heat 
transfer surface. The unbalanced flow results in different areas of the 
heat exchange surface having different surface flows resulting in, for 
example, greater warm flow in a given area as opposed to a greater 
cooling flow. Even where an extremely large heat transfer surface is 
available it cannot be assumed that the two flows will be equivalent. The 
greater of the flows is never fully changed in temperature where the 
smaller flow is not be able to supply or absorb a sufficient amount of 
energy. The local imbalances of the flows adversely influence the total 
heat transfer of the heat exchanger. 

In heat exchange equipment with similar placement of input and 
output ports as in the present non-obvious invention there will always be 
a tendency for the flows on each respective side to pass along the 
shortest distance. This will result in a warm flow concentrating on one 
side of the bundle and a cool flow concentrating along the opposite side of 
the bundle. This obviously leads to non-complete heat transfer between 
two flows. 


HEED, Bjorn 

Serial Number: 08/737,042 
July 11, 2005 
Page 18 

In the presently cited references, ACV and Usher, this problem is 
not acknowledged and/or dealt with. The present non-obvious invention's 
solution to this problem Is to provide the heat exchanger surface in a 
pattern whereby the resistance to flow is greater along the intended 
direction of flow then it Is In the transverse direction. This results in the 
flow spreading out in the transverse direction which allows for the lowest 
overall pressure drop as the flow is utilizing all of the available surface 
and at the same time the spread out flow maximizing the heat transfer as 
the hot and cold sides of the heat transfer surface have an even 
distribution of each respective medium. ACV and/or Us/7er, alone or in 
combination do not teach, suggest or disclose the importance and the 
means for distributing the flows evenly on both sides of the heat 
exchanger surface where the input and output ports for a given heat 
transfer medium is located on the same edge of the heat transfer bundle. 

As the prior art fails to teach, suggest or disclose applicant's novel 
and non-obvious configuration, including but not limited to thermally 
balanced flow distribution, increased turbulence, and flow resistance that 
is greater in a lengthwise direction and in a widthwise direction rejection 
under 35 U.S.C. 103(a) was improper and claims 5 and 9 are patentable. 
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B. Claims 7-8 and 10-11 are patentable over 
ACV in view of Usher in further view of 
Hultgren 

1. One Skilled In the Art Would Be Led 
Away From The Combination of ACV, 
Usher and Hultgran 

As discussed above, one skilled in the art would not combine ACV 
and Usher. Further, one skilled in the art would not combine Hultgran 
with ACV and/or Usher. Obviousness cannot be established by combining 
the teachings of prior art to produce the claimed invention, absent some 
teaching, suggestion or incentive supporting the combination. , e.g. In re 
Lee, 277 F.3d 1338, 1342-43 (Fed. Cir. 2002); In re Fritch, 972 F.2d 
1260, 1265-67 (Fed. Cir. 1992); and ACS Hosp. Sys., Inc. v. Montefiori 
Hosp., 732 F2d 1572, 1577 (Fed. Cir. 1984). Absent a showing in the 
prior art, the Examiner has impermissibly used "hindsight" occasioned by 
the applicant's teaching to hunt through the prior art with the claimed 
elements and combine them as claimed. See, e.g. In re Fritch, 972 F.2d 
1260, 1265-67 (Fed. Cir. 1992). 

Hultgren expressly states that turbulence must not be created. 
See, e.g. Hultgren at column 1, lines 41, 42. Applicant respectfully 
asserts that the Examiner has improperly combined references where the 
references teach away from their combination. 

The inventive heat exchange package is oriented inside the casing 
such that the lengthwise direction of each element is exposed to the 
respective fluid medium. Hultgren on the other hand, leaves both end 
portions of each heat exchange element free of profiles in order to form 
the inlet/outlet boxes for the flow mediums. In addition, Hultgren teaches 
an angle of inclination of the ridged pattern be 20° or less, preferably 
around 5°. This low approach angle is instrumental in that exchanger 
accomplishing its recirculation effect by not reaching turbulent flow. 
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The present invention on the other hand increases flow 
turbulence. The orientation of the heat exchange pacl<age and the angle 
of inclination of the corrugated pattern In the present invention causes 
turbulent flow, where the lengthwise flow component is higher in 
turbulence and friction than the widthwise component, thereby improving 
heat exchange. 

Hultgren, conversely, claims its non-turbulent design improves heat 
exchange by recirculation of portions of the flow stream, while the present 
design improves heat exchange through Increasing the travel time in the 
lengthwise direction by providing a corrugation pattern that promotes 
additional friction and turbulence in that direction of flow. 

As discussed above with respect to claims 5 and 9, it is well known 
that increased turbulence increases the energy to move the fluid through 
the exchanger. Hultgren goes to great lengths to repeatedly state that its 
configuration is arranged to avoid turbulence and increased pressure 
drop. See Hultgren, at e.g. column 1 lines 41-43. Further, Hultgren 
teaches a heat exchanger which achieves Its desired objects while keeping 
the angles less than 20 degrees, preferably about 5 degrees. 

One skilled in the art would not combine ACV, Usher and 
Hultgren. Further, Usher and Hultgren teach away from the present 
invention. Thus, rejection under 35 USC §103(a) was improper. 

2. ACV, Usher and/or Hultgran Alone or in 
Combination Do Not Teach a Heat 
Exctianger with Ail the Limitations of 
Claims 7-8 and 10-11. 

As discussed above ACV and/or Usher alone or in combination do 
not teach or suggest a heat exchanger with all the limitations of claims 5 
and 9. Hultgren does not make up the deficiencies in ACV and/or Usher. 
Hultgren does not teach or suggest thermally balanced flow distribution, 
increased flow turbulence nor does it teach or suggest flow resistance that 
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Is greater In the lengthwise direction than the widthwise direction. Thus, 
claims 7-8 and 10-11 are patentable oyer ACV, Usher and Hultgren, alone 
or in combination, 

VIII. Conclusion 

Claims 5 and 9 are patentable oyer ACV and Usher, One skilled in 
the art would not combine ACV and Usher. Further, ACV and/or Usher 
alone or in combination do not teach or suggest a heat exchanger that 
includes all the limitations of claims 5 or 9. Thus, claims 5 and 9 are 
patentable. Claims 7-8 and 10-11 depend directly or indirectly from claim 
5 or 9 and thus are patentable. 

Claims 7-8 and 10-11 are patentable oyer ACV, Usher and Hultgran, 
One skilled in the art would not combine ACV, Usher and Hultgran. 
Further ACV, Usher and/or Hultgran alone or in combination do not teach 
or suggest a heat exchanger that includes all the limitations of claims 7-8 
and 10-11. Thus, claims 7-8 and 10-11 are patentable. 
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X, Appendix 

A. CLAIMS 

5. A recuperative heat exchanger for the exchange of heat across a 
plurality of heat transferring planar elements between a first fluid medium and a 
second fluid medium, said fluid mediums flowing in opposite directions to each 
other on opposite sides of said planar elements, said heat exchanger comprising: 

a casing for containing a heat transfer package therein, said casing having 
a top end, a bottom end, a pair of respective lengthwise and widthwise opposed 
sides, each of said lengthwise sides provided with a pair of inlet and outlet ports, 
wherein each respective pair of inlet and outlet ports is dedicated to one of said 
first and second mediums for flow therethrough; 

a heat transfer package disposed within said casing, said heat exchange 
package having a lengthwise extent and a widthwise extent, each of the fluid 
mediums following on their respective side of the planar elements a net flow path 
which extends longitudinally along the lengthwise extent, said package comprised 
of a plurality of generally rectangularly shaped planar elements continuously 
arranged in sequentially alternating directions in a folded accordion-like manner, 
each of said planar elements having substantially similar length, width and 
thickness with respect to each other, each of said planar elements integrally 
connected to an adjacent planar element along said length, said length and width 
of said casing substantially corresponding to said length and width of said 
package, opposing surfaces from each adjacent planar element defining an Inter- 
layer space therebetween for receiving a flow of one of said fluid mediums 
therebetween, a direction of flow of each medium having a widthwise element 
and a lengthwise element when flowing within said inter-layer space, each of said 
planar elements having a corrugated pattern formed therein, said corrugated 
pattern extending the entire length and width of each respective planar element, 
said pattern corresponding to a series of alternating ridges and channels 
extending across the width of each respective planar element formed at an angle 
of more than 45 degrees with respect to said length of said planar elements, 
which pattern, in respect to the net flow path, are oriented in a more transverse 
than lengthwise direction, said corrugated pattern interrupted at substantially 
similar intervals to include a fold line for facilitating arranging each of said planar 
elements in an accordion-like manner, said fold lines defining said width of each 
respective element and being disposed parallel along said length of each of said 
elements, wherein when said heat transfer package is in an unfolded state, a 
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pattern of ridges and channels of a first planar element is generally aligned with 
respect to a pattern of channels and ridges of a successive planar element, and 

wherein when said heat transfer package is in a folded state, said pattern 
on every other planar element is co-extensive to the other and said ridges and 
channels between facing sides of adjacent planar elements form a crossing 
pattern to each other such that said crossing pattern creates a flow resistance to 
said respective fluid medium flowing over said respective side of said planar 
element, the ridges and channels being arranged at an angle greater than 45 
degrees with respect to a line arranged in a direction along the lengthwise extent 
so as to present a flow resistance greater in the lengthwise extent direction than 
the widthwise extent direction, the angle of the ridges and channels tending to 
increase the overall pressure drop across the heat exchanger compared to 
smaller angle configurations and force the fluid medium to travel more readily In 
the widthwise directions before exiting the heat exchanger, the angle of the 
ridges and channels arranged to force the fluid medium to exhibit a substantially 
thermally balanced flow distribution across the widthwise extent of the heat 
exchanger surfaces, thereby increasing flow turbulence and heat transfer. 

7. A recuperative heat exchanger as claimed in claim 5 wherein: 
said casing is sealed at said top and bottom ends by covering elements. 

8. A recuperative heat exchanger as claimed in claim 7 wherein: 

said covering elements are formed from a compound which solidifies upon cooling 
or by chemical reaction. 

9. A recuperative heat exchanger for the exchange of heat across a 
plurality of heat transferring planar elements between a first fluid medium and a 
second fluid medium, said fluid mediums flowing in opposite directions to each other 
on opposite sides of said planar elements, said heat exchanger comprising: 

a casing for containing a heat transfer package therein, said casing having a 
top end, a bottom end, a pair of respective lengthwise and widthwise opposed sides, 
each of said lengthwise sides provided with a pair of inlet and outlet ports, wherein 
each respective pair of inlet and outlet ports Is dedicated to one of said first and 
second mediums for flow therethrough; 

a heat transfer package disposed within said casing, said heat exchange 
package having a lengthwise extent and a widthwise extent, each of the fluid 
mediums following on their respective side of the planar elements a net flow path 
which extends longitudinally along the lengthwise extent, said package comprised of 
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a plurality of generally rectangularly shaped planar elements continuously arranged 
in sequentially alternating directions in a folded accordion-like manner, each of said 
planar elements having substantially similar length, width and thickness with 
respect to each other, each of said planar elements Integrally connected to an 
adjacent planar element along said length, said length and width of said casing 
substantially corresponding to said length and width of said package, opposing 
surfaces from each adjacent planar element defining an inter-layer space 
therebetween for receiving a flow of one of said fluid mediums therebetween, a 
direction of flow of each medium having a widthwise element and a lengthwise 
element when flowing within said inter-layer space, each of said planar elements 
having a corrugated pattern formed therein; 

said corrugated pattern extending the entire length and width of each 
respective planar element, said pattern corresponding to a series of alternating 
linear ridges and channels extending across the entire width of each respective 
planar element, said corrugated pattern interrupted at substantially similar intervals 
to include a fold line for facilitating arranging each of said planar elements in an 
accordion-like manner, said fold lines defining said width of each respective element 
and being disposed parallel of said length of each of said elements, wherein when 
said heat transfer package is in an unfolded state, a pair of ridges and channels of a 
first planar element is generally aligned with respect to a pattern of channels and 
ridges of a successive planar element, and 

whereby said flow path has means for creating a flow resistance to said 
respective mediums such that the flow resistance to said respective mediums 
flowing over said respective side of said planar elements is greater in said 
lengthwise direction of said heat transfer package than in said widthwise direction, 
thereby increasing flow turbulence and heat transfer. 

10. A recuperative heat exchanger as claimed in claim 9 wherein: 
said casing is sealed at said top and bottom ends by covering elements. 

11. A recuperative heat exchanger as claimed in claim 10 wherein: 
said covering elements are formed from a compound which solidifies by cooling or 
by chemical reaction. 
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f 

H3o6peTeHHe othocmtch k TexHWKe 

KOHCHUHOHKpOBaHMK B03flyxa, KOHKpeT-- 

HO, K yTM/:H9auHH Tenna. 

MsBecTHbj yTKJiMsaTophi Tertna npe- 
HMymecTBeHHO anft cHcreM kohamuho- 
HHpoBaKHH Db3flyxa, co^iepwamHe Kop- 
nyc c jiOABonHmHMM h otboxihwmh naxpye- 
KaMH H pasMetaeHHyKT iiHyTpM Hero Ha- 
caflKy [1], 

HeJ^ocTaTKa^ttl HasecTHoro ycrpofl- 
CTBa yTHjiHaaTopa hbjiriotch HeziocTa- 

TO^HO BUCOKaH MHTeHCMBHOCTb HpOUeC- 

ra yTHJiMaauHK xen/ia k HeB03M0«HbcTi> 
yTHJiHsauHH BJiarH. 

^eKTHBHOCTH XTKHHaaUHM TCHJia . 

Uejib AOCTHraeTCH tgm, hto netcajx^ 
Ha Buno/zHeHa b eiiqe rapwcxttKM hs ko- 
coro^pHpoBaHHOn OyMajKHon JienTu, npo- 

nHTaHHOft TepMOn/iaCTHWHUMH cmojismm, 

npH^ieM /iHHKH crMOoB rapMOiuKH HanpaB- 

JieHfal B CTQpOHy nO^lBOHHinMX H OTBOZIH- 

iHHX naTpyCKOB. 

yXH/THSaTOp MOXCeX 6fc.TB HSrOXOB/ieH 
HOBbiM cnocoeoM, 3aKniOUaKJlUHMC« b tom, 
^To B KavecxBe HacaflKH Buenpeuox ey- 
Ma)KHyio JiewTy, nponMTaHHyw xepMonjia- 
CTHUHfclMH CMOJiaMH, OCVliieCTBJlflWT va- 
CTM^iHyw no/iHKOHjieHcauffio cmo/i , cMa- 
VHsatOT ee pacxBopHxe/ieM no nonepey- 


2 

HbtM JIHHHHM, SaxeM no 3THM /THHHAM 

/leHxy crH6aiox b BKfle i-apMOU/KH, no- 
CJie Mero npoH3BOflHT no/iHyw nojiwKOH- 

- AeHCaUHK) CMOJl , 

Ha <t)Mr. 1 H3oepa)KeH npexiJiaraeMtafl 
yXM/iH3aTop xenJia ; Ha ^nr . 2 - Hacaja- 
Ka. 

yxH/iHsaxop coj:Gp3kHT KOpnyc 1 c 
|- nojiBOii«mMMH 2 K OTBOji^nuHMM 3 naxpyO- 
KaMH yziayiHeMoro Boanyxa, h noi;BOn«* 
lUKMM 4 H cxBonHianMH 5 naxpy6i<aMH Ha- 
. pyjKHoro no3j;yy.a, BHyxpH Kopnyca 1 
pasMei^eHa Kacajana 6 b BMae rapMOuiKM 

H3 KOCOrOi})pnpOBaHKOR 6yMa}KHOA JieH- 
15 Tbl, npOHHTaHHOA X epMOHJl ac X H VHUMH 

cMOJiaMH, npM^eM jihhhh 7 cfhSob rap- 
MOiUKM HanpasjieHU s cxopoHy noflsofln- 
WKX H oxBOjiHinHx naxpyGKOB. 

ycxpoftcxBO paOoxaex cJieiiymHM 

20 

JlHH coxpaHeHMH JKecxKocTM ro<i)p 
xepMonjiacTHVHhie cmo/iu b 6yMcW<HOR 
JieHTe noJiJKHhi euxt no/iHOcxbio no/TM-* 

KOHiieHCHpOBaHbl, HO H3-3a XpynKOCXH 

25 6yMa>KHOrt JieHXbJ crM6aHvie a rapMOiuKy 

HeB03MO>KHO. MXOObl H36e)KaXb nOJlOMKH 

.fi'eHxw npM ee crM6aHMH b rapMoiuKy 
H npM 3XOM coxpaHMXb (fcopMy ro(tP/ 
ro<t)pKpykJX 5yMa)KHyK) /leHxy c OflHOspe- 
30 MeHHOA ^acxHviHoft KOHneHcauHefi npo- 
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n^aCTM4„MX CMOn. npH 9TOM CMO™ i., 

MO^KX, 06pa3ya HacaoiKy. noc"e ulro 
B^Bon°"°'''' ^«P"«°6paeoTKy HacajiKH 
UMH "° no/iMKOHneHca- 

UMH nponHTbjBawmHx OyMary cmo/i, 

HacajiKy BCTaBJiHWT B Kopnyc 1 Oea 

HH««S*7'' 60K0BHMH CTeHKaMH /IH- 

B cTopoHy noi,Boja«iaMx 2 h 4 « ox^ 
^«w«x 3 H 5 naTpyexoB y«a^KeMoro 
H HapyxHoro BOSflyxa. npw btom fln« 

H3 nepeKpe«HBawwHxe>i KaHajios aaw- 

KHyxUX eoKOBWMH CTeHKaMH Kopnyca 

w B cTopoHy noflBonataHx « otbo^p- 
umx naTpyoKOB . ' 

..uo^''*"''^**"' Boaayx wepe3 noaBOflH- 
W«n naxpyeoK 2 rrocTynaer b Haeaa- 
mL r,"' "P""^" nojiocTM, oepaaoBaH- 
Hue nepexpeinMBaionHMHc^ KaHajiaMH, 
B«JpacHBaeTCfl vepes OTBOj,Hmnft na- 
l-pyoox 3. HapyjKHuft B03nyx npoxojaMT 
aHajiorMMHufl nyTi, Mepe3 naxpyOKH 4 
H HO no CMejKHhiM noTiocTJiM Hacan- 
KK 6, paarpaHH^eHHhiM nJiacTHHaMH 
Kocoroi^pMposaHHOfl /reHTbj. 

npM CaHOBpeMeHHOM npOXOJKjaeHMH 

y^aflaeMoro h Kapy«Horo hotokob bo3- 
nyxa Hepea n/iacTHHW Kocoro(t>pHpoBaH- 
Hoft 6yMa«Hoft jieHTM aa cieT ee xenno- 

npOBOflKMOCTH H rWrpOCKOnHVHOCTH 

npoMcxonHT nepenaMa xenjia h B/iarM 
OT OHHoro noTOKa k APyroMy. nepe- 
na^ta xenJia h BJiarn >iHTeHct<l^MUHpy- 
excH Ba c'lex Buno/jHeHHW nojiocxeR 


ann npoxoaa B03;,yxa m3 nepcKpeuiH- 

^aM^oa^" 6yMa>K„o« ro*pKpo- 

B03flyxa''^r"' ^ noxoxS *^ 

2^^^ nOCTOHHHO SaKpy^HBaK^TCH. 

HcnonbsoBaHMe npejviaraeMoro ycx- 
poficxBa aaex no^o*Mxe^b„..H 3**eKx 

ueccrv^r"" ' ""-H«=H*HKauHK.'npo- 
uecca yTHJiHsauMM xenna, a xaxjice b 

yXM/1H3aUMM BTlaPH. B 
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*opMy-na naoOpexeHHH 

«HM« ^.^"^ CMCTeN« KOHflKUHOHHpo- 

BaHHH B03flyxa, conep3Ka«Mfi Kopnyc c 

nOJlBOflHtUHMH M OTBOflRU,HMH HaTpyOKa- 

M» H pa3MeLieHHyK, BHyxpH Hero'^i^ac^- 
Ky, OT/,„Haiotq„flcR xeMV 

WTO C Ue/lblO nOBWIUeHHH ^O^eKTHBHOC- 

H^rr"'^'''''* Hac^Ka Bunon^ 

posaHHofl evMa^HOft jieHTH, nponwTaH- 

HOfl TepMOn/iaCTHWHblMH CMO/iaMH, npH- 

HeM jjHHHH C'MOOB TapMouiKH HanpaB/ieHbi 
B CTopoHy noMoxiHiuHx H OTBOHHtUHx na- 

TpyOKOB, * 

2. cnocoe H3roTOB/ieHHH VTHTiwaaTopa 

v^"^^."*^ ^ "^^^'^ PaaMemeHMR nacaj^- 
KH B Kopnyce yTH/maaxopa , o r jt h- 

HacaijKM BbJOHpajoT eywa^Hyw /leHxy, npo- 
nMTaHHyio TepMon/iacTKv,HMMH CMO/iajJm 
ocyiuecTB/i^iioT ^acxH^Hyw no/iHKOHaeH- 
cauHK) cMOJi, cMa^HBawT ee pacxBOpKTe- 
JieM no nonepe^HhiM jihhhhm, saxeM no 

3TMM TIHHHHM crH6aWT B BHfle rapMOdJKH 

nocne Hero npoH3BOflaT no/iHyio no/iHKOH- 
neHcauHw cmojt. 

HCTOVHHKH HH(t»OpMaUHH, 

npHHffTbje BO BHMMaHHe npH 3KcnepTM3e 
«u recovery fn air sistems"." 

Heat and Vent i lat ing Engineer" , Be- 
JTMKoepHTaHKH, 50, » 593, 1977 
c. 10-14. 
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! 

(54) HEAT RECOVERY APPARATUS AND METHOD I 
FOR PRODUCTION THEREOF i 


The mventxon relates to the field of air conditioning, concretely, to h^at rccoveiy. 

Heat recovery apparatuses are known for primarily air conditioning systems the 
apparatuses comprises a body with inlet and outlet pipes and a nozzle inside jit [1 ]. 

Drawbacks of the known recovery apparatus are insufficiently higli inte.isity of the 
heat recovery process and the fact that it is not possible ,p recover moisture. \ 

The object of the invention is to enhance the effectiveness of heat r Jovery 

The object is achieved in that a nozzle is made in the form of a^n accordion-like 
bellows of Skewed corrugated paper band impregnated with thermoplastii resins, wherein 
the crease hnes of the bellows are directed toward the inlet and outlet pipes, i 

The recovery apparatus may be made by a new method consisting in that a paper 
band .mpregnated with thermoplastic resins Is used as the nozzle, partial Jolycondensation 
of the resm is carried out. it is moistened with solvents along transverse linj^s. then the band 
15 bent m the fom, of an accordion-like bellows along those lines, after! which complete 
polycondensation of the resin is carried out. j 

Fig. 1 shows the proposed heat recovery apparatus. Fig. 2 shows the nozzle. 
The recov/ery apparatus comprises a body 1 with inlet pipes 2 and Outlet pipes 3 for 
^hc air ,o t,o removed, c^d Jolc. pipe, ^ and ouacc pipo, 5 t.r ou«ido ,1. A „c«,lc O i„ .H. 
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Tnno, °f — .d paper band iip„^..,, 

tZZT 77 ""'^ ' ""'o- ^ 

directed towards the inlet and outlet pipes. j 
The apparatus operates in the followinj manner, i 
In order to maintain rigidity of the com,ga,ions, ,h. thenrtoplastic rJsins in the paper 

^::tz:7"''" - '^-"•^ " 

Z i t tsle h " ~-'*e bellows. In order to avoid breaks in the hand 
wh- " » be,n, hen, .nto the accordio„-l..e bellows and a, the s.n>e ,™e retain the shape of 
* cot^gattons, the paper band is combated while simultaneously parttally condensing the 

are dtssoWed and thus the paper baud along these lines becomes plastic, the skived 
orrugated paper band is bent along the crease lines . into an accot^U- i.e . Zl 

: """" " '~ « -P." 

polycondensanonoftheresinsinipregnatingthepaper. i 

7 Of the'?' rr" ,"r " ? " ">= 

mterse^ung channels, closed by the side walls of the body by the creaLe lines 7 of the 
Skewed corrugated paper band, open towards the inlet and outlet pipes. i 

The air to be removed through the inlet pipe 2 enter, the nozzli 6 and, passing 
Uu^ugh the cavities fonned by the intersecting channels, is discharged through the outlet 

cities of^ ""T "° " ^-"^X -J-"' 

cavtttes of the nozzle 6, limited by the plates of the skewed comtgated band 

When there is the simultaneous passage of flows of the air to be Removed and the 

^nsfctxed from one How to the other as a tcsult of the thermal 4„duo.ivi,y and 
hys-oscoptcity Of ,he paper hand. The transfer of heat and moistut. is ihtensified due to ■ 
malctng a.e cavities for the passage of air fh,m tntet^ecting channels of the Umtgated paper 
band. .„ which channels the air flows are constantly twisting. j 

Use of the proposed apparatus provides ii posiUve effect, which is Ltenslftcation of 
theprocess of heat recovery, and aUomoisturerecovery. ' 
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SET OF CLAIMS 


A heat recovery apparatus, primarily for an air conditioning syste'm. the apparatus 
con^prisiag a body with inlet and outlet pipes and a noz^.e placed iUide the body 
characterized in tl.at in order to enhance the effectiveness of heat recovery, the nozzle ,s 
made .n fo^, of an accord ion- like bellows from a skewed co,T«gated paper band 
impregnated with thermoplastic resins, wherein the crease lines of the bellows are directed 
towards the inlet and outlet pipes. • 

2. A n^ethod for production of a heat recovery apparatus according to claim 1 by 
pUctng a nozzle in a body of a- recovery apparatus, characterized in th^t. a paper band 
.mpregrvated with thermoplastic resins is selected as the nozzle, partial po^condensation of 
he resins is carried out. it is moistened with a solvent along transverse linesj then bent along 
those hnes m the form of an accordion-like bellows, after which complete p'olycondensation 
Of the resms is effected, ■ \ 

l 

Sources of Information j 
taken into account during the examinaiion 
1. "Heat recovery in air systems- - "Heat and Ventilating Engineei" Great Britain. 
50. No. 593. 1977, pp. 10-14. 
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(54) IMPROVEMENTS IN OR RELATING TO PLATE HEAT 

EXCHANGERS 


, (71)_We, THE A.P.V, COMPANY 
LIMITED, a British Company^ of Manor 
RoyaJ, Crawley, Sussex, Engjand, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

This invention relates to plate heat 
exchangers. 

A plate heat exchanger, as the term is 
generally understood, comprises a pack of 
separable generally rectangular plates arranged 
in spaced face-to-face relationship. A port, 
which is normally cirailar, is arranged adjac- 
ent each comer of each plate. Corresponding 
ports arc aligned through the pack of plates, 
and the aligned ports constitute inlet and out- 
let ducts for each of two, usually liquid, heat 
exchange media which flow through alternate 
flow spaces defined between adjacent plates. 
Gaskets are arranged in or on die plates to 
define the flow spaces and to control the flow 
of media_ to them and to prevent leakage of 
the media. In use, the pack of plates is 
clamped together. Normally, flow of one liquid 
mediiun takes place from one of the bottom 
comer ports to one of the top comer pons 
of alternate flow spaces, while flow of the other 
liquid medium takes place downwards from 
the other of the top comer ports to the other 
of the bonom comer ports m the adjacent or 
Intervening flow spaces. Because of the dif- 
ference of the gasketting in each of the two 
types of plate, they are referred to as being 
of opposite hands, i.e. left hand and right- 
hand. 

If the temperature rise of one medium is 
0 and the log mean temperature difference 
measured across the plate between the two 
liquid media is AT, th^n the diermal per- 
formance of the plate can be expressed ns the 
ratio : 

[Price 2Sp] 


^ ^ temperature ratio 
(T.IL) of the plate. 

The specification of the magnitude of this 
ratio represents quantitatively the thermal 
du^ to be performed by the heat exchanger, 
while the temperature ratio which can in 
practice be achieved by any particular plate 
IS given by the following relationship: — 

2UA 

qc 

where 

U=the overall heat transfer coefficient 
A= the developed heat transfer surface 

area of the plate 
q = the mass flow rate of either liquid 

medium across the plate 
C=the specific heat of this liquid medium 

It will therefore be seen that the higher 
the heat transfer coefikient for any particulur 
liquid the higher will be the temperature ratio 
which the plate can achieve. 

One important factor in deteimining the 
magnitude of the heat transfer coefficient <rf 
a plate is the type of corrugation (trough 
form) or protuberance which is pressed into 
the plate, as thb determines the amount of 
turbulence generated in the liquid medium, the 
generation of turbulence having as its object 
an increase in the heat transfer. The highest 
temperature ratio will be obtained at the 
minimimi liquid flow rate at which the flow 
space will properly fill with liquid, whUc 
the minimum temperature ratio is given by 
the maximum liquid flow rate which can be 
achieved before the pressure loss across the 
flow space becomes excessive. The ratio of 
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the maximum to minunum temperature ratios 
corresponding to these two extreme conditions 
is relatively low (about 1.5 ; 1 to 2: 1) so that 
one plate design canoot be used over a wide 

5 range of temperature ratios corrcspoadiog with 
a wide range of thermal duties. 

It b therefore necessary to provide plates 
with a number of different trough forms or 
shape of protuberance^ each with its own 

10 values of heat transfer coefficient and there- 
fore of temperature ratio. Howevcrj because 
the plate is an . extremely complex pressing 
the tools for its manufacture are correspond- 
ingly expensive and to have one set of press 

15 tools for each range of temperature ratios 
required is tmeconomic. 

It is an object of the invention to provide 
a heat excban^r plate which can be pro- 
duced in a vanety of forms without the need 

20 for a complete set of press tools for each 
form. 

According to the invention^ a heat exchanger 
plate of the poned and gasketed type com- 
prises a flow space area comprising end zones 

25 ie. zones adjacent a fluid inlet and outlet 
respectively and a principal heat exchange 
arcQj at least the heat exchange area being 
formed with corrugations or other turbulence 
inducing formations, the said heat exchange 

30 area bemg formed as a plurality of discrete 
zones each having a pattern of corrugations 
or other fonnadons thereon, at least one of 
the said discrete zones having a pattern which 
diners in respect of the turoulence inducing 

35 characteristics of the comigatians or other 
formations from that of at least one other 
zone» whereby the heat transfer characteristics 
of ^ the zones of the plate differ between die 
said one discrete zone and the said discrete 

40 zone. 

The zones will normally be divided into 
two groups; namely those with a pattern lead- 
ing to a high temperature rado, and those 
with a pattern leading to a low temperature 

45 rado. The choice of the relative number of 
zones in said groups will be dictated by the 
duty to be performed, 

A set of press tools for manufacturing plates 
of a variety of performances could thus con- 

50 sist of common parts for pressing the end 
areas including the ports and the zones con- 
necting the pons with the main flow space 
area. There would also be two (or more if 
required) sees of pardal tools for pressing 

55 the pattern for corrugations or other forma- 
dons on the zones of the main flow space 
area. The invendon also consists in a set of 
tools for pressing a range of heat exchanger 
plates having a flow space area comprisbg 

60 end zones, and a principal heat exchange area 
formed as a plurality of discrete zones each 
having a pattern of corrugations or other tur- 
bulence inducing formauons^ comprising com- 
mon parts for pressing end areas of the plates 

65 including the said end zones, and two or 


more sets of pardal cook for pressing the pat- 
terns of corrugations or other forxoadons as 
the said discrete zones of the flow space area, 
the said sets being adapted to press pattsms 
which differ in respect of the turbulence 
inducing characterisdcs of the comigadons or 
other formadons, and also being interchange- 
able whereby plates may be pressed with 
either a complete set or with a composite sec 
of pardal cools made up from more than one 
of said sets. 

The plates could be divided into zones 
along generally transverse (horizontal) h'nes, 
which may be straight or, preferably, broken 
to avoid lines of weakness across the plate. 
The breaking of the line could be achieved 
by introducing unduladons tberealong. 
Division along lon^tudinal (verdcal) lines, 
straight or broken, is also possible. 

The invendon still further consists in a 
plate heat exchanger comprising a pack of 
plates with at least some of the places arranged 
m spaced face-to-face reladonship, with at 
least some of the plates being accordhig to 
the invendon as set forth above. 

The invendon will be further described 
with reference to the diagrammadc drawings 
accompanying the Provisional Specification 
and the accompanying diagrammadc draw- 
ings: 

In the drawings accompanying the Provi- 
sional Specification: 

Figures 1 and 2 are elevadons of the plates 
of one type of conventional plate pair; 

Figures 3 and 4 and Figures 5 and 6 are 
each elevations of the plates of two basic forms 
of pair from which the plates according to 
the invendon are derived; 

Figures 7 and g are elevations of the plates 
of one type of plate pair, incorporating the 
invention; 

Figures 9 and 10 show a variation of 
Figures 3 and 4; 

Figure 11 is on elevation of a further form 
of plate according to the invendon; 

Figures 12 and 13 are altcmadve partial 
longitudinal sections of Figure 11; 

Figure 14 is a loiigjtudinai section of a 
further form of plate according to the inven- 
tion | 

Figure 15 is an elevation of the plate of 
Figure 14; 

Figures 16 and 17 show further possible 
variations of Figure 3; 

Figures IS and 19 are exploded side and 
end elevations of a pair of bolsters for a 
tool for pressing various types of plates accord- 
ing to the invention. 

Figure 20 is a plan view of one bolster with 
the press tools in position; and 

Figure 21 is a transverse section through 
the bolster and one press tool. 

In the accompanymg drawings: 

Figures 22 and 23 arc elevations of the 
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platM of mother type of plate pair incoipom- 
tag at inventian; and 

Fjgurra 24 and 25 are elevations of a still 
SvSSon*"" P^*** P*" incoiporatu^ the 

''*™ °' Pl^te design on 
which piate heat exchangen are baaed &des 
a flow space area widi a series of parallel 
ttoughs 1 (see Figures 1 and 2) wbfch are 
pTMsed into the pkte and indiDed at an angle 
to the vertical (longitudinal) axis of the piate 
The adiacent plate has similar ttou^ 2 
mchned at the same angle to the varied 
hLZt,If t "PPoaite .direction. The two 
1 J , ^ P'i* illustratBd in Figures 
LTi^ where Figure 1 shows the right SaS 
andFigure 2 the left hand phite. 

together ^fa^ oneflma 


25 


MtCTsectt tne line of ^e bo^ 


~ •'"e «»me prindple of mutual support is 
achieved tf the heat exchange area ^flow 

«P lateraUy into 
a number of horizontal bands 3. in Uich 
*e angle of the trough widi respect to the 
homwi^ " " altSaite band 

Aettpughs and the horizontal (T? the latenil 

weU be aboat 30' as this angle a found to 
Srio Sr^"":! Wgb value of |,e tempemure 
ratio. It is known diet as aa angk %etw^ 
Ac ttough and the lateral diitSion (h^ 
zMtal) I, mcreased, the value of the tempera- 
ture ratio decreases so that a pLiteNriS, 
upughs at an angle of 60' (as iuSstrated S 
S^?* • ^ horirontal. for eji^k 
S«« * T^l'Jow" temperature ratio 

St?jS5.-P*'""' '^^y desciibedLTo achieve 
•ntennediate temperature ratios it would be 
«^sary to have a trough angle of, f« 
example, 45 and diis would necessitate 

ang^e which would represent an undesirable 
Item of capital expenditure. 

observed that each of the hiah 
tei^peraftire latio pktes iUustraied in FiguiS 
s and 4 has five horizontal bands of 30' 

WUK, « will be observed that the low tempera- 
t«ie phites aiustratcd in Figures 5 a^6 
have five horizontal bands 4 of 60' angle: 
thoe bands being designated 'B'. 

It wiU be clear diat a plate of a tem- 

h^Z^J^ M.'^?*"' P^^o™*"* somewhere 
between that represented by the high tem- 
peratiue ratio plate embodying five 'A* bands 
and that separated by the low temperature 
ratio plate embodying five 'B' bands can be 
made up by a plate which consists of a mix- 
ture of 'A' bands and 'B' bands 


It wiU be seen that the plate of Figures 3 
2? t ^ n'u ^""^ 7 to 17 and 

If IL ^ «nes at die ttdta 

'P*" ■« primarily 

distnbuuon zones, aldiougb tbeie is ne^ 7n 

sanJy some heat excJumgelTthSloiSs. 

AnoAer method of altering die heat trans- 
ter performance is by adjusting die pitch of 

two B ban* and three 'A' bS^Anv 
omibMation of 'A' and 'B' bands wSiin Ae 

^^J^^otXV^^'sh^T^ 
hmited to frve it could be Lirger ormuUc? 
. Ae larger die number of S Se^£ 85 

SffST "° achieved, but^ 

gj^the number of press toSi "p^ 

ra£"o/^*«i " temperature 90 

B the plate one or odier of tteA 

^^^frf°°^ substituted by a thi.^ 

^Peated if necessary on additional bSi^T 
Anodier variant would be to make two 9« 
more bands into a single unit wSto^^L^f 
cux^rances might S^^f iSSj 

ST i «PP"ciated diouSTXt 

Sfrff T *' bands Aat are 

and B bands chat can be utilised frtm t£ 

t^^.^"' " al.eS?e%3Se^f 

temperature ratio. 

P^"*.*""! for the plates of Fiauies 3 
to 8 would be construaed in such a vS^Aat 105 

a .in^^ ^ were interchangeable so that 
ti?h^S ""P*^" «»« couldpJoduce plates 
*^8'' combiiations miorf! 

It wll be observed that the gaSet arnmSe 

8 is such that die flow takes pUce betwun 
ports located m diagonally ooDo«iteTo««I?!S 
the niatP a» -i.r_rTZ- «vpositB comexs of 

IS" a *'*«™*nve arrangeouait is one in lis 

Bol !^^ P^"* ™« *««^«» die two 
pons adjacent to a side of the plate. TWs 
mai^ement has die advantage Uiat by invm 
mg the plate dirough 180« iS a vaSLl^Z: 120 
t provides a pUte of the opposite hand^o 

Sate *° produce botf. hands of Se 

tr,»l7-" ^ "tse^d that in the plates illus- 125 
trated ui Figures 7 and 8 the typ^ of bands 
are arranged in the same sequence This 
ZT^ ^J^n plates lue damSd 

B bands opposite B bands and there wiU be 130 
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five changes in flow passage along the plate, plate of this type is illustrated in Figure 

It is possible to assemble the bands in a dif- 11, where it is shown divided Into four bands 

ferent order for the plates in Figure 8 from 'A', 'B', 'A% 'B', in which the variation 

that of the plate of Figure 7, and by subsd- between the trough shown in each type of 

5 tution of an A band by a B band in Figtire band would be either the depth, as shown 

8 re-arrangement of the resulting three bands in Figure 12, or the pitch, as shown in Figure 

and two A bands would give a flow passage 13, or could be both. 

in which each A band of either plate is Another turbulence promoting plate 

opposed by fi and in the adjacent plate so formation consists of a nimiber of dunplcs 5, 

10 that a common flow passage would be achieved usually circular, whidi are pressed into the 

along die plate. plate as shown in Figure 14. The heat trans- 

If this plate Is fitted with an even number fer coefficient depends on die pitch and size 

of trough bands this arrangement has the of the dimples 5, and the 'A' band could, for 

advantage that by inverting the plate through example, consist of small diameter closely 

15 180** in a vertical plane it provides a plate pitched dimples while the 'B' band could 

of the opposite hand by giving both alternate consist of large diameter widely pitched 

pon positions and tfourfis which cross over dimples so that plate consisting of either 'A* 

j)ne another on~aaiaceny-i>iatesz.,^ bands or 'B' bands or a combination of the 

in tbe case of mvcrsion of the trough pat- two as shown in Figure 15 could be pro- 

20 tern, die sequence of the band determines tbe duced to give a varying range of temperaturt 

nature of the flow passage. A sequence of ratios, 

A B A B has as its inversion B A B A This principle could be applied to othei 

so that in all parts of the place A and B forms of turbulence prbmoting formadoos usee 

bands are opposed and a common flow pas- in plate heat exchangers. 

^ sage results. A sequence ABBA when Referring once again to the constructiox 

inverted will give A B B A so that the flow shown in Figures 3 to 10 and 24 and 25 

passage at the end of the plate will be dif- it will be observed that the horizontal Urt 

ferent from that at the middle. A sequence coinciding with the junction between aixy twr 

A A A B with its inversion B A A A will bands represents a plane of weakness wit] 

30 give a further variant. respect to horizontal bending of the place 

Figures 9 and 10 illustrate a right and left This can be avoided if this line is broke 

hand plate based on this principal with four by the overlapping or intermadng of tw 

horizontal bands and it will be seen that the adjacent bands, two examples being shown i 

trough pattern of Figure 9 when inverted Figures 16 and 17. In Figure 16, the banc 

35 becomes the trough pattern of Figure 10. meet on an undulating line 6» while in Figiu 

Hoice the principle of the two types of band 17 the bands meet on a castellated or squaj 

'A' and 'B' with the combination of bands in wave form imdulating line 7. 
the manner already referred to, will enable a Figures 18 to 21 illustrate a form of too 

number of plates of varying temperature ratios ing which may be employed for producing tJ 

40 to be produced but instead of having one set types of plates shown in Figures 3 to S. 
of troi^ pressing tools for each hand of plate The tool consists of two opposed bolste 

of a single set of tools having replaceable 10 and 11 each having a recess 12 for recei 

secdons corresponding to *A' and *B' will ing a set of tool sections. As Illustrated} t 

enable both hands to be nunufaclured. set of tool sections comprises two end t< 

45 Figures 24 and 25 illustrate the use of non- sections 13 and five main sections. Of xht 

handed plates with A B A B and B A B A two are sections 14 with steeply in dined c< 

configurations. rugations and the other three sections 

It will be appreciated that in a sample have less steeply inclined corrugations. T 

and practicable case, the number of zones in sections 14 and 15 are interch^igeable b 

50 a plate may be two, one of type *A' and any selection of them may be us^ where 

the other of type 'B'. These could be a large ntmiber of variations in the pla 

arranged so Oiar alternate plates were essen- may be achieved. The number is not nec 

tially inverted so that 'A' and 'B' cooperate sariiy limited to five^ but any suitable nu 

throughout a pack of plates. ber of sections may be chosen. 

55 It is possible to apply the principle of The foregoing system which has been c 

interchangeable bands or sections to other fined to bands which divide the plate h 

forms of troughs besides the oblique type zontally can also be applied to bands wl 

which has so far been illustrated. Another divide the plate vertically^ as shown in Figi 

common form of trough runs uansversely 22 and 23, or a combination of the 
60 across the plate at right angles to the verti- systems whereby the plates are divided h 
cal axis and intermatcs with the trough of the zontally and vertically into a number of 
adjacent plate. The depth of the trough may tangular elements which provide intcrchai 
be greater than the pitch of the plates. In able sections of the press tool to give 
this case the heat transfer coefficient depends maximum flexibility and variation in the 1 
65 on the pitch and angle of the trough and a pcraturc ratio of the plate. The gene 
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r^a^^ bounding Imes of the bands can be 
straight as dlostrated in Figures 22 and 23 
or ihey may be undulated or castellated as' 
described with reference to Figures 16 and 


WHAT WE CLAIM IS: — 
o-i' ^ J*"^ exchanger plate of the ported 
and gaskeied type comprising a flow space 
lo ^^fW"'* i.e. zones adjac- 

10 ent a fluid mlct and outlet respectively and a 
SSS i".'" ^'Aange area, at ]4t the 
prteclple heat exchange area being fonned 
witlj corrugations or other turbulence inducinir 
1-5 fl^T'^''' the said heat exchange area being 
15 fonned as a pluraLiy of discrete xones each 
having a pattern of corrugation, or other 
fonnanons thereon, at least one of the said 
discrete zones having a pattern which differs 
m respect of the turbulence inducing charac- 

JhlV^l.^ heat transfer characteristics of 
Ae zones of the plate differ between the said 

25 zone ^"'"^ 

V^'^e" P^ate as daimed in 
claim 1, m which the djsciete zones are in 

^»!„f ""P** "^'"^ °f one group 

31^ charactcnstics (as hereinbrfore 

d<^ed) than the pattern of the plates ia^Se 
other group. 

3. A heat exchanger plate as claimed in 
35 h,'r ^"'^' "f which the said discrete zones 
35 have corrugations inclined to the general 
JV««'°" flow, with the variation hw 
transfer charactermics being achieved by dif- 
ference m the angle of inclination, and/or in 
the pitch of the corrugations. ' ' 
flnv „f ^1 • * "***?8er plate as claimed in 
h^r «/ r^""^JjP i° *Wch Che num- 

ber of die said discrete zones is even andX 
sequence of the zones is selected so thatwfam 
alteniating with an adjacent inverted pl^te^ 
45 pamcular form of flow passage is achK 
riat™ 1 V .^'^'^ger plate as daimed in 
?«TJL°' ^' discrete zonS 

fn if-H^Sr^lf corrugations and the variation 
50 ^^^^ characteristics is obtataed by 

JSrilns 

exchanger plate as daimed in 
daun 1 or 2, in whidi the said disaSe SnS 


Printed for Her Ma 
Fablished by The 


.ptomoting dimples, and in 
which the variation in heat tramfe^ charac- 55 
tenstics is adiicved by variati^the^ 
and/or spacing the dimples. 

7. A heat exchanger plate as daimed in 

line between adjacent ones of the said dis- 60 
Crete zones is straight »•« w 

8. A heat exchanger plate as daimed in 
any of claims 1 to 6, in which the boundary 
line between adjacent ones of die said dis- 
crete zones is undulating. « 

9. A set of tools for pressing a ranxe of 
heat exdian^er plates having a flow ipace 
area cwnpnang end zones, i.e. zones adiao- 
ent a fluid inlet and outlet respectively and 

ni.f^^P^ iff"* formed as a 70 

plurality of discrete zones each having a pat- 
tern of corrugations or other turbulence induc- 
ing formations, comprising common parts for 
pressmg end areas of the plates indu^ine the 
said end zones, and two or more sets wTpar- 75 
oal tools for pressmg the paneras of coirun- 
tions or other foimadons on the said di*. 
Crete zones rf die flow space area, the said 
sete bemg adapted to press patterns wfaidi 
differ m respert of the turbulence inducing 80 
dharactensucs of the corrugations or 
formauons and also being interchangeable 
whereby plates may be pressed widi either 
a coniplete set or widi a composite set of 
partial tools made up from more than one of 85 
the said sets. *" 

10. A heat exchanger plate pressed from 
a set of tools as daimed in daim 9. 

11. A heat exchanger comprising a pack of 
plates arranged in spaced face-to-face rela- 90 
tionshjp, m wluch at least some of die pUtes 
arc plates as daimed in any of daims 1 to 
o or 10. 

12. A heat exchanger plate substantially as 
hereinbefore described with reference to any 95 

of Figures to 17 of the drawings accompany- 
uig the Provisional Spcdficadon. 

13. A heat exchanger plate substandally as 
hcfembefore described with reference to any of 
the Figures of the accompanybg drawings. 100 

14. A set of tools for presfiing heat 
exchanger plates substantially as hereinbefore 
aescnbed with reference to Figures 18 to 21 
of the drawings accompanying the Provisional 
Specmcauon. 

MARKS 8t CLERK. 
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ABSTRACT 

A thin metal heat exchanger having countercurrent 
now of media on opposite sides of spaced walls is dis- 
closed. The walls are configured with ridge-depression 
shapes extending at an angle to the direction of flow of 
media on opposite sides of the plate so as to create 
circulation but not turbulence of the flowing media in 
the depressions. 

12 Claims, 6 Drawing Figures 
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that the height of the ridges above the flat sheet meUl 

THIN SHEET METAL HEAT EXCHANGER portion corresponds to half the depth of the depres- 
sions, measured from the top of one ridge to the bottom 

The present Invention relates to s heat exchanger for of the adjacent depression; 

countercurrent heat exchange between two separated 5 that the distance between the foot of the ridge and its 

flowing media, consisting of a number of slots with top in the plane of the fiat sheet metol portion is the 

common separating walls of thin sheet metal, preferably same for the ridges on both sides of the separating wall, 

aluminium sheet metal, provided with profiles which whereby the angle which the ridge forms relative to the 

cross each other on the adjacent, separating walls and flat sheet metal portion in the flow direction will be the 

form spacer means at the points of crossing. (0 same on both sides of the separating wall; and 

The invention is primarily intended to solve problems that the portion of the separating wall which extends 

of heat exchange between two gaseous media, e.g. air- from the top of the ridge to the bottom of the depression 

/air, but it can be used to advantage for all types of heat forms an angle with the fiat sheet metal portion which 

exhange. is adapted in relation to the Reynolds number at which 

Heat exchangers with non-planar heat exchanger the heat exchanger is to be used, so that circulation but 

surfaces are known per se, e.g. provided with wavje- not turbulence occurs in the depression at said Reynolds 

shaped corrugations intended to break the boundary number. 

layer occurring during flow past the heat exchanger This construction of the heat exchanger produces a 

surfaces preventing or making more difficult the heat circulation eflect in the area of the profiled depressions 

transfer. It has» however, been shown that this does not of the particles in the flowing media* which pass the 

have any significant effect, especially as regards hes^t heat eiicchanger surfaces S-10 times before they continue 

exchange between gaseous media. to the next profile. This circulation effect should not be 

It is also known to fold an endless metal sheet in 180" confused with the eddies which occur in turbulence, 

folds at even spacing to produce a package -which, after The circulation effect according to the invention restjlts 

being placed in a box and sealed at the ends, forms a in an appreciably increased temperature effect A com- 

heat exchanger with ducts, with every other channel parison between heat exchangers with and without 

opening towards one longside and every other channel profiles according to the invention resulted in differ- 

opening against the opposite longside. ences by a factor of 4 in thermal exchange constants, 

A heat exchanger of the type described above does and in certain cases the difference was even greater, 

not, however, provide any essential improvement in According to one embodiment of the invention, the 

efficiency as compared with conventional heat ex- angle in the direction of flow for the incline of the sepa- 

changers, and as far as is known, at the time of the pres- rating wall between the top of one ridge and the bottom 

ent application there is no heat exchanger wliich is as of an adjacent depression was less than or equal to 20". 

highly suited for heat exchange between two gaseous The degree of efficiency decreases for angles greater 

media. than 20*, which can be a result of the fact that turbu- 

To improve the thermal exchange constant in heat lence effects then begin to occur. At angles somewhat 

exchange between two gaseous media which flow sepa- greater than 20', however, good temperature efficien- 

rated on either side of a conmion separating wall, the cies are still obtained in comparison with when heat 

flow must be able to be affected so that t>oundary layers 4^ exchanger surfaces are used which are flat or profiled in 

preventing heat transfer do not occur. Turbulence, a known manner! 

however, must not be created since this results in high According to another embodiment of the invention, 

pressure drop at high heat exchange constants. the angle of incline for the separating wall between the 

The purpose of the present invention is thus to top of one ridge and the bottom of a depression is 

achieve a heat exchanjger with a significantly improved 45 chosen so that the distance between these points in the 

temperature efficiency in relation to previously known plane of the flat sheet metal portion is approximately 

exchangers and which is . especially well suited to heat half to twice the distance between the foot of one ridge 

exchange between gaseous media, and its top in said plane. The ratio between these two 

Another purpose of the invention is to achieve a heal distances has been found to be crucial for obtaining the 

exchanger which, with unchanged capacity, can be so circulation effect according to the invention and it is 

manufactured at much lower cost and which can be dependent on the Reynolds number for the flowing 

made smaller than conventional heat exchangers. media. 

A more specific purpose of the invention is to achieve For Reynolds numbers in the lower laminar range, 

a heat exchanger which can be adapted to the desired i.e. 500-1000, the distance in the plane of the flat sheet 

flow rate so that a now pattern is obtained which results 55 metal portion between the top of the ridge and the 

in the temperature efficiency being significantly higher bottom of the depression should be approximately half 

than in previously known heat exchangers. the distance between the foot of the ridge and its top in 

This is achieved by means of the heat exchanger said plane. Within the intermediate laminar range, i.e. 

according to the invention, which is characterized in Re 1000-1500, the distance should be approximately the 

that its heat exchanger surfaces are formed by the two 60 same, and within the' upper laminar range, i.e. Re 

sides of the common separating walls for the two media; 1500-2000, the distance between the top of the ridge 

that the profiles consist of a ridge and a depression and the bottom of the depression should be one and a 

and form an angle relative to the intended direction of half to twice the distance between the foot of the ridge 

flow through the heat exchanger, the profiles in each and its top. 

individual separating wall running parallel with each 65 According to a further embodiment of the invention, 

other with intermediate flat sheet metal portions, and the angle between the profiles and the flow direction of 

that a ridge on one side of the separating wall corre- the media is preferably about 5\ This results in a favou- 

sponds to a depression on its other side; rable effect on the flow in that the particles during 
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circulation move somewhat along the depression* so 
that the particles will move in a helical path. 

According to a further embodiment of the invention, 
the angle which the ridges form with (he plane of the 
flat sheet metal portions is less than or equal to 10" in the 5 
direction of flow, so that the pressure drop will not be 
too great over the heat exchanger, but also to minimize 
the risk of turbulence at Reynolds numbers within the 
upper laminar range. 

According to still another embodiment of the inven* 10 
tion, the separating walls consist of a profiled endless 
metal sheet which has been folded in 180* folds with 
even spacing, or Z-shaped sheet metal members which 
are so profiled that the profdes on facing sides of the 
members cross each other in the heat exchanger. 1 3 

According to a preferred embodiment of the inven- 
tion, the angle in the direction of flow which the ridges 
form with the plane of the flat sheet metal portions is 
approximately 2.5", and the angle of incline for the 
separating walls between the top of the ridges and the 20 
bottom of the adjacent depressions is approximately 5% 
and' the angle between the profiles and the flow direc- 
tion of the media is 3", 

The invention is not, however, limited to said angle 
between the profiles and the flow direction. If this angle 23 
is instead selected to be about 90", the profiles are made 
when the separating walls are manufactured, directly 
with the above-mentioned or other desired angles of 
incline which the profiles are to have in the flow direc- 
tion of the media. 30 

Further advantages and characteristics of the present 
invention will be evident from the detailed description 
below of the invention in connection with the accompa- 
nying drawings of which: 

FIG. 1 is a partially cut away perspective view of the 35 
heat exchanger according to the invention; 

FIG. 2 is a detail view of a cross section through two 
separating walls of the heat exchanger; 

FIG. 3 is a schematic view of two separating walls 
before folding: 40 

FIG. 4 is a cross section along the line IV — IV in 
FIG. 3 showing a profile according to the invention; 

FIG. 5 is a cross section along the line V— V in FIG. 
3 showing a portion of a separating wall next to an end 
piece; and, 45 

FIG. 6 is a cross section along the line VI — VI in 
FIG. 3 showing, perpendicularly to the flow direction, 
a profile with flow lines to illustrate the circulation 
effect, which gives the heat exchanger according to the 
invention its exceptionally high efficiency. SO 

The heat exchanger shown in FIG. 1 is generally 
designated 1 and consists of a box 2 with two ends 3, 
two side walls 4. a cover 5 and a bottom 6. These are 
joined in a conventional manner by welding, and/or 
. bolts. In the cover 5 and bottom 6, connecting pieces 55 
are arranged for the flowing media which are to be 
heat-exchanged with each other. In the cover 5 an inlet 
connection 7 and an outlet connection 8 are arranged 
for a first medium, the flow direction of which is shown 
with arrows "A". In the bottom 6, an inlet connection 9 60 
and an outlet connection 10 are arranged for a second 
medium, the flow direction of which is shown with 
arrows "B". A folded sheet 11 is arranged in the heat 
exchanger box 2, said sheet forming slots 12 for the 
flowing media. As can be seen from the figure, every 65 
other* slot is open towards the cover 5 and every other 
slot towards the bottom 6. Seals 13 are arranged against 
the ends 3, preferably by casting in a plastic composi- 


tion which bakes in the edge of the sheet, thus hermeti- 
cally sealing the slots 12. Sealing strips 15 of rubber or 
the like are arranged between the side walls 4 and the 
two outermost portions 14 of the sheet No seals are 
required against the cover and the bottom since the 
same medium flows in all the slots which open towards 
the cover or towards the bottom. 

The folded sheet 11 forms separating walls 16 which 
are conmion to the adjacent slots 12. The two surfaces 
of the separating walls are thus the heat exchanger 
surfaces of the heat exchanger. The separating walls 16 
are provided with profiles 17 which are indicated with 
solid lines in FIG. 1. 

FIQ. 2 shows in an enlarged scale a cross section 
through two of the separating walls 16. The profiles 17 
consist of a ridge 18 and a depression 19. Within each 
separating wall the profiles 17 run parallel with each 
other, while the profiles of the adjacent walls cross each 
other. 

FIG. 3 shows a metal sheet 20 which has still not been 
folded, with two profiled beat exchanger surfaces 21 
and 22. When manufacturing the heat exchanger a metal 
sheet is profiled, the length of which is limited by the 
tool used. The profiled sheets are then joined together 
to the required length by folding, for example. As can 
be seen from FIG. 3, the profiles 17 run parallel to each 
other at an angle y in relation to the transverse direction 
of the sheet, i.e. in relation to what is to be the longside 
of the separating walls. After folding, the profiles will 
cross each other and make contact at the crossing points 
23. 

The profiles do not run all the way out to the edges of 
the sheet, but a flat sheet portion 24 is left at each edge. 
These flat sheet portions 24 form inlet boxes for the 
flowing media, resulting in a more even inflow and 
distribution over the cross section of the slots 12. At the 
edges of the first sheet portions 24, long indentations 25 
and raised portions 26 are arranged, which have the 
same height or depth as the ridges of the profiles and 
after folding will be in contact with each other on the 
adjacent walls.. 

The profiles 17 do not either extend all the way to the 
line 27 along which the metal sheet is to be folded, but 
flat sheet portions 28 provided with cylindrical indenta- 
tions 29 and raised portions 30 are left there. After fold- 
ing, these indentations and raised portions as well will 
be in contact with each other on the adjacent walls. 

The indentations 25,29 and raised portions 26,30 will, 
together with the profiles 17 at the cross points 23, form 
a large number of spacer means so that the separating 
walls 16 will remain essentially unaffected even under 
large pressure loads. The main objective hereby is to 
avoid deformation of the profiles at the cross points. 

Between the profiles 17 there are flat sheet portions 
31. Their width depends of the maximum allowable 
pressure drop over the heat exchanger. The more 
closely the profiles are spaced, the higher the pressure 
drop over the heat exchanger. It is normally suitable to 
arrange these flat sheet portions with approximately the 
same width as the profiles. 

FIG. 4 shows a cross section through a profile 17 
along the line IV — IV in FIG. 3. In the profile shown, 
a first medium is intended to flow from the left to the 
right in the figure above the separating wall, white a 
second medium is intended to fiow in the opposite di- 
rection beneath the separating wall. 

The profile 17 thus consists of a ridge 18 and a depres- 
sion 19. From the foot 32 of the ridge to its top 33. the 
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separating wall 16 is inclined as an angle a in relation to 
the plane of the flat sheet porlion. From the top 33 of 
the ridge to the bottom of the depression, the separating 
wall 16 is inclined at an angle 0 in relation to the plane 
of the flat sheet portion and from the bottom of the S 
depression 34 to the foot 35 of the ridge formed on the 
wall's 16 opposite side of the depression at the angle a 
in relation to the plane of the flat sheet portion. 

The height of the ridge 18 is designated *'a" and when 
the profiles are symmetrical, the depth of the depression tO 
will be equal to twice the height Furthermore, the 
distance **e-' from the foot 32 of the ridge to its top 33 is 
equal to the distance "d'* from the bottom 34 of the 
depression to the foot 35 of the ridge, on the opposite 
side of the separating wall 16. The distance **c" from the 1 5 
top 33 of the ridge to the bottom 34 of the depression is 
in a certain proportion to the distance *^e" depending on 
the Reynolds number for which the heat exchanger is 
intended. This will be treated in more detail below in 
connection with FIG. 6. The ratio between the dis- 20 
tarices "c" and "e" are varied by changing the angle a 
in the profiling process. 

The folds at the ridge and depression of the profile 
must of course be softly rounded and not sharp, both for 
reasons of strength and flow considerations. 25 

FIG, 5 shows a cross section along, the line V — V in 
FIG. 3 through a portion of a separating wall 16. The 
indentations 25 and raised portions 26 forming the 
spacer means are arranged close to the outer edge of the 
flat sheet portion 24. The cylindrical indentations 29 30 
and raised portions 30 are arranged alternating. Prefera- 
bly the profiles do not begin abruptly but, as shown in 
the figure, gradually within the range 36-37 after which 
they reach full height. A similar range is disposed on the 
other side of the profiled sheet portions. 35 

FIG. 6 shows a cross section along the line VI — VI in 
FIG. 3 through three separating, walls 16, I6a and t6b, 
viewed perpendicularly to the direction of flow. Sche- 
matic flow lines illustrate the circulation effect achieved 
by the profiles and which provide the heat exchanger 40 
according to the invention with its high efficiency. The 
slot width between the flat sheet portions of the separat- 
ing walls corresponds to twice the ridge height. The 
ridges of the separating walls 16a and \6b are indicated 
by solid lines 33a and 33b, AS 

The circulation effect occurs after a transition point 
which lies immediately after the bottom 34 of the de- 
pression. Mathematically it can be shown that the tran- 
sition point lies at a distance 9/7 Xc from the top 33 of 
the ridge. To achieve maximum circulation effect, the 50 
distance "c" must be adapted to the Reynolds number in 
question. Within the lower laminar range, i.e. for Re 
500-1000, "c" should be about equal to half the distance 
"e" between the fool 32 of the ridge and its top 33. 
Within the intermediate laminar range "c" should be 55 


about equal to "e", and within the upper laminar range 
*'c*' should be about 1.5>2 times "e". 

As the flow lines in the figure indicate, the circulation 
effect results in each media particle coming into contact 
with the heat exchanger surfaces a number of times due 
to circulation, which improves the thermal exchange 
constant for the heat exchanger many times over. This 
circulation should not be confused with the turbulent 
eddies which occur at Reynolds numbers above about 
2000. The flow is laminar even within the narrowest 
section, i.e. at the top 33 of the ridge, while the speed at 
the transition point is substantially Tower. Actually, here 
both a positive and a negative flow speed are obtained, 
which results in circulation. This circulation is directed 
towards both of the adjacent surfaces from a main flow 
portion midway between the heat exchanger surfaces, 
cf the flow lines in the figure. 

Thus a maximum circulation effect can be obtained at 
a desired Reynolds number by varying the distance "c" 
according to the above. 

Irregularities in the flow occur past the points where 
the profiles cross each other. This does not, however, 
affect the efficiency of the heal exchanger to any appre- 
ciable degree. 

Due to the fact that the profiles 17 are obliquely 
arranged in relation to the flow direction, cf. angle y in 
FIG. 3. a certain movement along the depression oc- 
curs, so that the particles can be said to move helically. 

The angle of incline a for the separating wall 16 
between the foot 32 of the ridge and its top 33 should 
not exceed about 10' in the direction of flow. It is true 
that the effect is still present above this value as well, 
but the results are poorer due to the powerful direc- 
tional changes which the flowing medium is subjected 
to. An angle a of about 5" is preferred. 

The angle of incline P for the separating wall 16 
between the top 33 of the ridge and the bottom 34 of the 
depression should not exceed 20*. Its size depends on 
the desired length of the distance "c" between these 
two points. 

To further illustrate the invention, the following are 
the results of a test conducted with a prototype heat 
exchanger in which the distance between the centres of 
the profiles was 25 nun, the gap width was 3.45 mm, the 
hydraulic diameter was 6.06 x 10^ ^ ^im, the number of 
slots for each medium was 41 and the total heat surface 
was 20.5 m2. 

The, theoretical k-value, k/, was calculated from Nus- 
selt's equation, while the actual k-value, kp, was calcu- 
lated with the aid of the formula Q^kvX20.5Xv, 
where Q is the energy flow and v is the mean tempera- 
ture difference. The k-values apply at a section before a 
profile for the exhaust air and consequently after a pro- 
file for the fresh air. During the test the Re number was 
about 800-1250, i.e. clearly within the laminar range. 

TABLE 


Trial 

Exhaust air 


Fresh air 

Tempera- 
ture 

em- 

k/ 

kr 




t 



1 

ciency 

1 

23.5 

13.5 

10,0 

11.5 

23.1 

11.6 

0.900 

6-8 

35.8 

5.26 

2 

24 

12 

12 

11.6 

23.5 

11.9 

0.964 

7.8 

94,4 

12.1 

3 

24.2 

14 

lOJ 

13.5 

23.5 

20 

0.94 

7.4 

90.3 

12.2 

4 

24.5 

14.8 

9.1 

14 

24 

10. 

Ov94 

7.3 

53.7 

7.36 

5 

25J 

15.5 

9.8 

IS 

23.9 

8.9 

0.91 

7.4 

39.9 

5.39 

6 

25 

15.6 

9.4 

15.1 

24.4 

9.3 

0-.94 

7.5 

60.5 

8.07 

7 

26 

16.3 

9.7 

15.9 

25.6 

9.7 

a96 

6.85 

77.3 

. 11.28 
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TADLE-continued 


ExhauU air 

Fresh air 

Tempera- 
lure 

em- 



Trial tin tout i 

l/rt toirr t 

clency 






mean value 

8.BI 


As can be seen from the table, the mean value for the 
ratio kv/k/ was greater than 8. This is a very surprising 10 
result which demonstrates that the heat exchanger ac- 
cording to the Invention is quite effective and usable. 

In the prototype heat exchanger, the width of the 
profiles measured perpendicular to their longitudinal 
direction is 10,5 mm. For flow within the intermediate 15 
laminar range the distances "c". "d" and "e" were all 
equal to 3.5 mm. Due to the fact that the profdes form 
an angle y of 5* with the flow direction, the profile will 
have the appearance shown in FIG. 6 where the angle 
a is approximately equal to 2. 5* and the angle )8 is ap- 20 
proximately equal to S*. 

By virtue of the high degree of efficiency, as demon- 
strated by the above test results, the heat exchanger can 
be made say 4 times smaller than corresponding con- 
ventional heat exchangers and still produce correspond- 25 
ing temperature effects. By virtue of the fact that the 
heat exchanger according to the invention can also be 
manufactured with relatively simple tools and be mass 
produced on an assembly line, the production cost 
makes the heat exchanger particularly well suited for 30 
use in dwellings, for example. It can also be used for 
heat exchange between liquid media such as water, and 
between gas and liquid, making the range of use virtu- 
ally unlimited. 

1 claim: 35 

1. Heat exchanger for couniercurrent heat exchange 
between two separated flowing media, consisting of a 
number of slots with common separating walls of thin 
sheet metal, preferably aliiroinium sheet metal, provided 
with profiles which cross each other on adjacent sepa- 40 
rating walls and form spacer means at the crossing 
points, characterized in that its heat exchanger surfaces 
are formed by the two sides of the separating walls (16) 
common to the two media, that the profiles consist of a 
ridge (18) and a depression (19) and are arranged at an 45 
angle (y) in relation to the intended direction of How 
tbrou^ the heat exchanger, the profiles (17) on each 
individual separating wall (16) running parallel with 
each other with intermediate flat sheet metal portions 
(31), and that a ridge on one side of the separating wall 50 
corresponds to a depression on its other side, the the 
height (a) of the ridges (18) above the flat sheet metal 
portions (31) corresponds to half the depth of the de- 
pressions (19), measured from the top of one ridge to the 
bottom of the adjacent depression, that the dbtance (e) 55 
between the foot (32) of the ridge and its top (33) in the 
plane of the flat sheet metal portion (31) is the same for 
the ridges on both sides of the separating wall, whereby 
the angle (a), which the ridge forms with the flat sheet 
metal portion in the flow direction, will be the same on 60 
both sides of the separating wall, and that the portion of 
the separating wall which extends from the top (33) of 
the ridge to the bottom (34) of the depression forms an 
angle (fi) with the flat sheet metal portion (31) in the 
flow direction which is adapted in relation to the Rey- 65 
nolds number at which the heat exchanger is to be used, 
so that circulation but not turbulence occurs in the 
depression at said Reynolds number. 


2. Heat exchanger according to claim 1, character- 
ized in that the separating wall (16) between the top (33) 
of a ridge (18) and the bottom (34) of the adjacent de- 
pression (19) is inclined in relation to the flat sheet metal 
portion (31) at an angle ifi) which is smaller than or 
equal to 20* in the direction of flow. 

3. Heat exchanger according to claim 1. character- 
ized in that the angle of incline 03) of the separating 
wall (16) between the lop (33) of the ridge and the 
bottom (34) of the depression is selected so that the 
distance (c) between these points in the plane of the flat 
sheet metal portion .is approximately half to twice the 
distance (e) between the foot of a ridge and its top in 
said plane. 

4. Heat exchanger according to claim 3, character- 
ized in that for Reynolds numbers of 500-1000 the dis- 
tance (c) between the top (33) of the ridge and the bot- 
tom (34) of the depression in the plane of the flat sheet 
metal portion is approximately half the distance (e) 
between the foot (32) of the ridge and iU top (33) in said 
plane. 

5. Heat exchanger according to claim 3. character- 
ized in that for Reynolds numbers of 1000-1500 the 
distance (c) between the top (33) of the ridge and the 
bottom (34) of the depression in the plane of the flat 
sheet metal portion is approximately equal to the dis- 
tance (e) between the foot of the ridge and its top in said 
plane. 

6. Heat exchanger according to claim 3, character- 
ized in that for Reynolds numbers of 1500-2000 the 
distance (c) between the top (33) of the ridge and the 
bottom (34) of the depression is approximately 1.5-2 
times the distance (e) between the foot (32) of the ridge 
and its top (33) in said plane. 

7. Heat exchanger according to claim 1, character- 
ized in that the separation wall (16) from the foot (32) of 
the ridge to any one of its top (33) forms an angle (a) 
with the flat sheet metal portion (31) which is smaller 
than or equal to about 10". 

8. Heat exchanger according to claims 1-6 or 7, char- 
acterized in that the separatmg walls (16) consist of a 
profiled endless metal sheet which has been folded in 
180* folds with even spacing. 

9. Heat exchanger according to any one of claims 1-6 
or 7, characterized in that the angle (y) between the 
profiles (17) and the direction of flow is approximately 
5'. 

10. A counter-current heat exchanger, with separated 
flowing media, comprising a body with heat carrying 
media inlet and outlet connections and a heat exchang- 
ing surface in the shape of a folded thin sheet metal, said 
sheet being folded in 180* folds with the adjacent sheets 
defining separating walls forming media flow channels 
therebetween and having inclined parallel corrugations 
characterized in that the corrugations cross each other 
on adjacent separating walls at an angle to the direction 
of flow of media through said channels and are grouped 
in ridge-depression pairs separated by intermediate flat 
surfaces, the distance (c) between the top (33) of the 
ridge (18) and the bottom (34) of the depression (19), as 
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measured in the plane of Che flat surface (31), being 
equal in each pair and half to . twice the distance (e) 
between the foot (32) of the ridge (18) and its top (33), 
9i>d that the walls of corrugations between tops and 
intermediate flat surfaces are arranged at angle angle 
(a) of not more than 10* to said flat surfaces in the 
direction of flow of media through said channels. 

il. A heat exchanger according to claim 10, charac- 
terized in that walls of the corrugations between the 


10 


tops and bottoms (33, 34) in each pair is arranged at an 
angle 03) not more than 20* relative to the plane of the 
flat surfaces in the direction of said flow of media. 

12. A heat exchanger according to either of claims 10 
and 11, characterized in that the angle (7) between the 
corrugations and the direction of said flow is approxi* 
mately 5'. 
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January 18, 2002, Decided 

PRIOR HISTORY: Appealed from: Patent & Trademark Office Board of Patent 

Appeals and Interferences. (Serial No, 07/631,240). 

DISPOSITION: Vacated and remanded. 

CASE SUMMARY 

PROCEDURAL POSTURE: Appellant inventor appealed the decision of the United States 
Board of Patent Appeals and Interferences (Board) rejecting all of the claims of the 
inventor's patent application that was directed to a method of automatically displaying 
the functions of a video display device and demonstrating how to select and adjust the 
functions In order to facilitate response by the user, 

OVERVIEW: The patent examiner had rejected the inventor's claims on the ground of 
obviousness. In Its decision, the Board rejected the need for any specific hint or 
suggestion in a particular reference to support the combination of two cited references. 
It held that it was not necessary to present a source of a teaching, suggestion, or 
motivation to combine these references or their teachings. The court of appeals found 
that the "common knowledge and common sense" on which the Board relied in rejecting 
the inventor's application were not the specialized knowledge and expertise 
contemplated by the Administrative Procedure Act (APA). Conclusory statements such as 
those provided did not fulfill the agency's obligation. The Board's analysis of the 
invention did not comport with either the legal requirements for determination of 
obviousness or with the requirements of the APA that the agency tribunal set forth the 
findings and explanations needed for reasoned decisionmaking. Remand for these 
purposes was required. The court declined to consider alternative grounds that might 
have supported the Board's decision, because they were not relied upon in the Board's 
decision. 

OUTCOME: The court of appeals vacated the Board's decision, and remanded for further 
proceedings. 

CORE TERMS: examiner, combine, motivation, obviousness, teaching, demonstration, skill, 
tribunal, patentability, Administrative Procedure Act, common sense, patent, invention, 
display, expertise, common knowledge, picture, game, judicial review, video, automatically, 
automatic, select, user, agency action, conclusory, effective, set forth, displaying, tutorial 
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Administrative Law > Judicial Review > Standards of Review > Standards Generaily ty 

^'vi^Tribunals of the United States Patent and Trademark Office are governed by the 
Administrative Procedure Act, and their rulings receive the same judicial deference 
as do tribunals of other administrative agencies. More Like This Headnote 

AdmiPi^trqtive LflW > JU(jicjal Rgvlew > S t; a n<1ar^g of RgViQW > standards Generally ^ 
^^^±See 5 U.S.C.S. ^ 706^2). 

Administrative Uaw > Jgdiqal fieyjew > Standards of Review > Standards Generally ^ 

For judicial review to be meaningfully achieved within the strictures of 5 U.S.CS. S 
706 (2), the agency tribunal must present a full and reasoned explanation of its 
decision. The agency tribunal must set forth its findings and the grounds thereof, 
as supported by the agency record, and explain its application of the taw to the 
found facts. The Administrative Procedure Act (APA), which governs the 
... .prpceedings of administra^^ agencies and related judicial review, estabMshes a 
scheme of "reasoned decisionmaking." Not only must an agency's decreed result be 
within the scope of its lawful authority, but the process by which it reaches that 
result must be logical and rational. This standard requires that the agency not only 
have reached a sound decision, but have articulated the reasons for that decision. 
The reviewing court is thus enabled to perform meaningful review within the 
strictures of the APA, for the court will have a basis on which to determine whether 
the decision was based on the relevant factors and whether there has been a clear 
error of judgment. More Uke This Headnote 

Pate nt; Law > Jurisdiction & Review > Standards of Revie w 

'*'v^±Judicial review of a United States Board of Patent Appeals and Interferences 
decision denying an application for a patent is founded on the obligation of the 
agency to make the necessary findings and to provide an administrative record 
showing the evidence on which the findings are based, accompanied by the 
agency's reasoning in reaching its conclusions. More Like This Headnote 

Patgnt Law > Nonobvlousness > Tests & Proof of Obvinusne';s ^ 

^^^i^As applied to the determination of patentability vel non when the issue is 

obviousness, it is fundamental that rejections under 35 U.S.CS. § 103 must be 
based on evidence comprehended by the language of that 
section. More Like This Headnote 

P^fiOt UW > l!itoQ.feyigusaes.5. > Tgsts„&_Proof of Obviousness 

^^^±The patent examination process centers on prior art and the analysis thereof. When 
patentability turns on the question of obviousness, the search for and analysis of 
the prior art includes evidence relevant to the finding of whether there Is a 
teaching, motivation, or suggestion to select and combine the references relied on 
as evidence of obviousness. The central question is whether there is reason to 
combine the references, a question of fact drawing on the Graham factors. The 
factual inquiry whether to combine references must be thorough and searching. It 
must be based on objective evidence of record. This precedent cannot be dispensed 

Wi th . Mpj.e ._y keJThis JHe^ 
Patent; Law > No.n.Gb.Yjpg.sBe5s > Iest5__8k. Proof of ObvlQusnes^ 

^^^±ln the context of obviousness In patent applications, even when the level of skill in 
the art is high, the United States Board of Patent Appeals and Interferences must 
identify specifically the principle, known to one of ordinary skill, that suggests the 
claimed combination. In other words, the board must explain the reasons one of 
ordinary skill In the art would have been motivated to select the references and to 
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combine them to render the claimed invention obvious. More Like This Headnote 

Patent Uaw > Nonobviousness > Tests & Proof of Obviousness ^ 

^'^^±ln considering obviousness in patent applications, the factual question of 

motivation is material to patentability, and cannot be resolved on subjective belief 
and unknown authority. It is improper, in determining whether a person of ordinary 
skill would have been led to a combination of references, simply to use that which 
the inventor taught against Its teacher. Thus the United States Board of Patent 
Appeals and Interferences must not only assure that the requisite findings are 
made, based on evidence of record, but must also explain the reasoning by which 
the findings are deemed to support the agency's conclusion. More uke Jh\s Headnote 

Administrative Law > Judicial Review > Standards of Review > Standards General ly ^ 

Deferential judicial review under the Administrative Procedure Act does not relieve 
the agency of its obllgat|on to develop an evidentiary basis for jts findjngs, Tojhe 
cohtraiy, the Administrative Procedure Ac^^^^ this bbliga'tidh. The agency' 

must examine the relevant data and articulate a satisfactor/ explanation for its 
action, including a rational connection between the facts found and the choice 
made. More Lll<e This Headnote 

Mministcatkeiavi > Judi^g j fiev l . ^ w > stdndards_oL HeviQ w > Arbitrary & cgpncjQug k^vIqw ^ 
w'viojr Omission of a relevant factor required by precedent is both legal error and 

arbitrary agency action. More Like This Headnote 
Administrative UlW > Judi<;i^l RgVi^w > standards of Review > Standards Generally ^ 

H/vii^ Reasoned findings are critical to the performance of agency functions and judicial 
reliance on agency competence. More Like This Headnote 

Retgnt t^qvy > Jurisdiction & Review > Standards of Review 

///vj2^ Deficiencies of the cited references cannot be remedied by the United States 
Board of Patent Appeals and Interferences' general conclusions about what is 
"basic knowledge" or "common sense." The board's findings must extend to alt 
material facts and must be documented on the record, lest the haze of so-called 
expertise acquire insulation from accountability. Common knowledge and common 
sense, even if assumed to derive from the agency's expertise, do not substitute 
for authority when the law requires authority. Because reasoned decisionmaking 
demands it, and because the systemic consequences of any other approach are 
unacceptable, the tribunal must be required to apply in fact the clearly understood 
legal standards that it enunciates in principle. More uke This Headnote 

Eatfint Ld^y > N9.QQbvipu.sQe_5_s > Tests & Pr oof of Obviousness 

ww^3jrin resolving the issue of obviousness in patent applications, common knowledge 
and common sense may be applied to analysis of the 
evidence. M ore Like This Headnote 


BaSePLUw > P^teptabia„5iAbJeci;mtter. 

'"^^'^ADetermination of patentability must be based on evidence. More Like This Headnote 

EslSOLUvy > WPJlPlrs^usaes,? > Te5jLg,..6^. Pro5LoLQjl¥lQ.US.rie5^ © 
PateoLLaw > Juris dicti on & Re view > St andards of Review ^ 

^^^^±The patent examiner and the United States Board of Patent Appeals and 
Interferences are deemed to have experience in the field of the invention; 
however, this experience, Insofar as applied to the determination of patentability, 
must be applied from the viewpoint of the person having ordinary skill in the art to 
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which said subject matter pertains. In finding the relevant facts, in assessing the 
significance of the prior art, and In making the ultimate determination of the issue 
of obviousness, the examiner and the board are presumed to act from this 
viewpoint. Thus when they rely on what they assert to be general knowledge to 
negate patentability, that knowledge must be articulated and placed on the 
record. The failure to do so Is not consistent with either effective administrative 
procedure or effective judicial review. The board cannot rely on conclusory 
statements when dealing with particular combinations of prior art and specific 
claims, but must set forth the rationale on which it relies. More Like This Headnote 

^^^^ACourts may not accept appellate counsel's post hoc rationalization for agency 
action. Consideration by the appellate tribunal of new agency justifications 
deprives the aggrieved party of a fair opportunity to support its position; thus 
review of an administrative decision must be made on the grounds relied on by 
the-agency_..Jf those_grounds are inadequate .or improper, the. court is powerless ±o 
affirm the administrative action by substituting what it considers to be a more 
adequate or proper basis. If a reviewing court agrees that the agency 
misinterpreted the law, it will set aside the agency's action and remand the case- 
even though the agency (like a new jury after a mistrial) might later, in the 
exercise of its lawful discretion, reach the same result for a different 

reason. More Like This Headnote 
AdminigtraUve Law > Judicjgl Revigw > standards of Review > Standards Generally ^ 

^'^^^SSound administrative procedure requires that the agency apply the law in 

accordance with statute and precedent. The agency tribunal must make findings of 
relevant facts, and present its reasoning in sufficient detail that the court may 
conduct meaningful review of the agency action. More uke This Headnote 

Administrative Law > Judicial Review 

Hwis^ VVhen agency reasoning is so crippled as to be unlawful, the court's practice is to 
vacate the agency's order, while when agency action is potentially lawful but 
Insufficiently or Inappropriately explained, the court frequently remands for further 
explanation (Including discussion of the relevant factors and precedents) while 
withholding judgment on the lawfulness of the agency's proposed 

action. More Uke This Headnote 


COUNSEL: Richard H. Stern, of Washington, DC, argued for Sang Su Lee. With him on the 
brief was Robert E. Bushnell. 

Sidney O. Johnson, Jr., Associate Solicitor, of Arlington, Virginia, argued for the Director of 
the U.S. Patent and Trademark Office, With him on the brief were John M. Whealan, Solicitor, 
and Raymond T. Chen, Associate Solicitor. Of counsel were Maximilian R. Peterson and Mark 
Nagumo, Associate Solicitors. 

JUDGES: Before NEWMAN, CLEVENGER, and DYK, Circuit Judges. 

OPINIONBY: NEWMAN 

OPINION: 

[*1340] NEWMAN, Circuit Judge, 

Sang-Su Lee appeals the decision of the Board of Patent Appeals and Interferences of the 
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United States Patent and Trademark Office, rejecting all of the claims of Lee's patent 
application Serial No. 07/631,210 entitled "Self-Diagnosis and Sequential-Display Method of 
Every Function." nl We vacate the Board's decision for failure to meet the adjudicative 
standards for review under the Administrative Procedure Act, and remand for further 
proceedings. 

- - - Footnotes 


nl Ex parte Lee, No. 1994-1989 (Bd. Pat. App. & Int. Aug. 30, 1994; on reconsid'n Sept. 29, 
1999). 


End Footnotes- - 

- ..C**21 . ... _ „ . „ 

The Prosecution Record 

Mr. Lee's patent application is directed to a method of automatically displaying the functions 
of a video display device and demonstrating how to select and adjust the functions in order 
to facilitate response by the user. The display and demonstration are achieved using 
computer-managed electronics, including pulse-width modulation and auto-fine-tuning 
pulses, in accordance with procedures described in the specification. Claim 10 Is 
representative: 

10. A method for automatically displaying functions of a video display device, 
comprising: 

determining if a demonstration mode is selected; 

if said demonstration mode is selected, automatically entering a picture 
adjustment mode having a picture menu screen displaying a list of a plurality of 
picture functions; and 

automatically demonstrating selection and adjustment of individual ones of said 
plurality of picture functions. 


The examiner rejected the claims on the ground of obviousness, citing the combination of 
two references: United States Patent No. 4.626,892 to Nortrup, and the Thunderchopper 
Helicopter Operations [*1341] Handbook for a video game. The Nortrup reference 
describes a television [**3] set having a menu display by which the user can adjust various 
picture and audio functions; however, the Nortrup display does not include a demonstration 
of how to adjust the functions. The Thunderchopper Handbook describes the Thunderchopper 
game's video display as having a "demonstration mode" showing how to play the game; 
however, the Thunderchopper Handbook makes no mention of the adjustment of picture or 
audio functions. The examiner held that it would have been obvious to a person of ordinary 
skill to combine the teachings of these references to produce the Lee system. 

Lee appealed to the Board, arguing that the Thunderchopper Handbook simply explained how 
to play the Thunderchopper game, and that the prior art provided no teaching or motivation 
or suggestion to combine this reference with Nortrup, or that such combination would 
produce the Lee Invention. The Board held that it was not necessary to present a source of a 
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teaching, suggestion, or motivation to combine tinese references or their teachings. The 
Board stated: 

The conclusion of obviousness may be made from common knowledge and 
common sense of a person of ordinary skiil in the art without any specific hint 
or [**4] suggestion in a partlcuiar reference. 


Board op. at 7. The Board did not explain the "common knowledge and common sense" on 
which it relied for its conclusion that "the combined teachings of Nortrup and Thunderchopper 
would have suggested the claimed invention to those of ordinary skill in the art." 

Lee filed a request for reconsideration, to which the Board responded after five years. The 
Board reaffirmed its decision, stating that the Thunderchopper Handbook was "analogous art" 
becaase it was Trorrilhe sanhe field of endeavor" as the Lee invention/ and that the Fiefd bf ' 
video games was "reasonably pertinent" to the problem of adjusting display functions 
because the Thunderchopper Handbook showed video demonstrations of the "features" of the 
game. On the matter of motivation to combine the Nortrup and Thunderchopper references, 
the Board stated that "we maintain the position that we stated in our prior decision" and that 
the Examiner's Answer provided "a well reasoned discussion of why there is sufficient 
motivation to combine the references." The Board did not state the examiner's reasoning, 
and review of the Examiner's Answer reveals that the examiner merely stated that 
both t**5] the Nortrup function menu and the Thunderchopper demonstration mode are 
program features and that the Thunderchopper mode "is user-friendly" and it functions as a 
tutorial, and that it would have been obvious to combine them. 

Lee had pressed the examiner during prosecution for some teaching, suggestion, or 
motivation in the prior art to select and combine the references that were relied on to show 
obviousness. The Examiner's Answer before the Board, plus a Supplemental Answer, stated 
that the combination of Thunderchopper with Nortrup "would have been obvious to one of 
ordinary skill In the art since the demonstration mode is just a programmable feature which 
can be used in many different devices for providing automatic introduction by adding the 
proper programming software," and that "another motivation would be that the automatic 
demonstration mode Is user friendly and it functions as a tutorial." The Board adopted the 
examiner's answer, stating "the examiner has provided a well reasoned discussion of these 
references and how the combination of these references meets the claim limitations," 
However, perhaps recognizing that the examiner had provided insufficient justification 
to [**6] [*13423 support combining the Nortrup and Thunderchopper references, the 
Board held, as stated supra, that a "specific hint or suggestion" of motivation to combine was 
not required. 

This appeal followed. 

Judicial Review 

'^'^^Trribunals of the PTO are governed by the Administrative Procedure Act, and their rulings 
receive the same judicial deference as do tribunals of other administrative agencies. 
Dickinson v. Zurko, 527 U,S,_ U.S„.P,Q,2D ( BNA)_1930, .lM„UJd. 2d JL4XJL1.9 

1816 (1999). Thus on appeal we review a PTO Board's findings and conclusions in accordance 
with the following criteria: 

5 U.S.C. S 7 06(2^ '^^^Trhe reviewing court shall- 

(2) hold unlawful and set aside agency actions, findings, and conclusions found to 
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be- 

(A) arbitrary, capricious, an abuse of discretion, or otherwise not in accordance 
witli law; 

**** 

(E) unsupported by substantial evidence in a case subject to sections 556 and 
557 of this title or otherwise reviewed on the record of an agency hearing 
provided by statute; 


^'^^For judicial review to be meaningfully achieved within these strictures, the agency 
tribunal must present a full and reasoned [**7] explanation of its decision. The agency 
-tribunal must^set forth its findings. and the grounds thereof, assuppx^ried by. the agency. .. 
record, and explain its application of the law to the found facts. The Court has often 
explained: 

The Administrative Procedure Act, which governs the proceedings of 
administrative agencies and related judicial review, establishes a scheme of 
"reasoned decisionmaking." Not only must an agency's decreed result be within 
the scope of its lawful authority, but the process by which it reaches that result 
must be logical and rational. 


Allentown Mack Sales and Service, Inc. v. National Labor Relations Bd., 522 U.S. 359. 374. 
139 L. Ed. 2d 797, 118 S. Ct. 818 fl998) (citation omitted). This standard requires that the 
agency not only have reached a sound decision, but have articulated the reasons for that 
decision. The reviewing court is thus enabled to perform meaningful review within the 
strictures of the APA, for the court will have a basis on which to determine "whether the 
decision was based on the relevant factors and whether there has been a clear error of 
judgment." Citizens to Preserve Overton Park v. Voipe, 401 U.S. 402, 416, 28 L. Ed. 2d 136, 
91 S. Ct. 814 fl971V [**8] ^^^Judicial review of a Board decision denying an application 
for patent is thus founded on the obligation of the agency to make the necessary findings and 
to provide an administrative record showing the evidence on which the findings are based, 
accompanied by the agency's reasoning In reaching Its conclusions. See In re Zurko. 258 
.R3d 1379. 1386, 59 U.S. P. O. 2D (BNA^ 1693. 1697 (Fe d . C ir. 2001) (review is on the 
administrative record); In re Gartside, 203 F.3d 1305, 1314. 53 U.S. P.O. 2D rBNA^ 1769. 
1774 fFed. Cir. 2000) (Board decision "must be justified within the four corners of the 
record"). 

MNszfp^^ applied to the determination of patentability vel non when the issue is obviousness, 
"it is fundamental that rejections under 35 U.S.C. § 103 must be based on evidence 
comprehended by the language of that section." I n re Grasselli, 713 F.2d 731, 739, 218 
U.S. P.O. (BNA) 769 , 7 75 (Fed. Cir. 1983). The essential factual evidence on the issue of 
obviousness Is set forth In Grah am v. John Deere Co., 383 U.S, 1, 17-18, 148 U.S. P.O. (BNA) 
459 , 467, 15 L. Ed. 2d 545, 8 6 S. Ct. 684 (196 6) and extensive ensuing precedent, ^^^^he 
patent examination [*1343] process [**9] centers on prior art and the analysis thereof. 
When patentability turns on the question of obviousness, the search for and analysis of the 
prior art includes evidence relevant to the finding of whether there Is a teaching, motivation, 
or suggestion to select and combine the references relied on as evidence of obviousness. 
See, e.g., McGin lev v. F ranklin Sports, Inc., 262 F.3d 1339, 1351-52, 60 U.S,P.Q.2D (BIMAl 
IQOl. 1008 (Fed. Cir. 2001) ("the central question is whether there is reason to combine 
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[the] references," a question of fact drawing on the Graham factors). 

"The factual inquiry whether to combine references must be thorough and searching." Id. It 
must be based on objective evidence of record. This precedent has been reinforced in myriad 
decisions, and cannot be dispensed with. See, e.g.. Brown & Williamson Tobacco Corp. v, 
Phili p Morris Inc.. 229 F.3d 1120. 1124-25, 56 U,S.P,Q.2D fBNAl 1456. 1459 (Fed. Cir. 
20QOQ ("a showing of a suggestion, teaching, or motivation to combine the prior art 
references is an 'essential component of an obviousness holding'") (quoting C.R. Bard, Inc., 
V. M3 Systems, Inc.. 157 F.3d 1 340, 1352. 48 U.S.P.Q.2D fSNA) 1225. 1232 (Fed. Cir. 
1928111 [**10] In re Dembiczak. 175 F,3d 994, 999. 50 U.S.P.Q.2D (BNA) 1614, 1617 
{Fed. Cir, .1999) ("Our case law makes clear that the best defense against the subtle but 
powerful attraction of a hindsight-based obviousness analysis is rigorous application of the 
requirement for a showing of the teaching or motivation to combine prior art references."); 
Ilim_Dance^ 60 F. 3d 1339, 1 343, 48 U.S. P.O. 2D fBNAl 1635. 1 637 fFed . Cir. 1998) (there 
must be some motivation, suggestion, or teaching of the desirability of mal<ing the specific 
combination tJb9t was.made.by tlit applicant); In re Fine, 837 F,2d 1071. 1075. 5 U,S.P,Q,2D 
(BNA) 1596, 1600 (Fed. Cir. 1988) ('"teachings of references can be combined only if there is 
some suggestion or incentive to do so/") (emphasis in original) (quoting ACS Hosp. Sys.. 
Inc. V. Montefiore Hosp.. 732 F.2d 1572, 1577, 221 U.S. P.O. fBNAl 929. 933 (Fed. Or. 
13MXU 

The need for specificity pervades this authority. See, e.g., In re Kotzab, 217 F.3d 1365, 
1321i,551J^^_^Q.2D CBNA ^ 1313. 1317 (Fed. Cir. 2000^ ("particular findings must be made 
as to the reason the sicilied artisan, with no knowledge of the claimed invention, [**11] 
would have selected these components for combination In the manner claimed"); In re 
Rouffet. 149 F.3d 135Q , 1359. 47 U.S. P.O. 2D fBNA^ 1453, 1459 (Fed. Cir. 1998^ ^^^("even 
when the level of skill in the art is high, the Board must identify specifically the principle, 
known to one of ordinary skill, that suggests the claimed combination. In other words, the 
Board must explain the reasons one of ordinary skill in the art would have been motivated to 
select the references and to combine them to render the claimed invention obvious."); In re 
Fritch. 972 F.2d 1260. 1265, 23 U.S.P.Q.2D (BNA) 1780, 1783 fFed. Cir. 1992:) (the 
examiner can satisfy the burden of showing obviousness of the combination "only by showing 
some objective teaching in the prior art or that knowledge generally available to one of 
ordinary skill in the art would lead that individual to combine the relevant teachings of the 
references"). 

With respect to Lee's application, neither the examiner nor the Board adequately supported 
the selection and combination of the Nortrup and Thunderchopper references to render 
obvious that which Lee described. The examiner's conclusory statements that "the 
demonstration mode [**123 is Just a programmable feature which can be used in many 
different devices for providing automatic introduction by adding the proper programming 
software" and that "another motivation would be that the automatic demonstration mode is 
user friendly and It functions as a tutorial" do not adequately address the issue of motivation 
to combine. ^^*?This factual question [*1344] of motivation is material to patentability, 
and could not be resolved on subjective belief and unknown authority. It is improper, in 
determining whether a person of ordinary skill would have been led to this combination of 
references, simply to "[use] that which the inventor taught against its teacher." W.L. Gore v. 
GaiJ0£kUJK.x..721 F_..2d__l^^^^^ 220 U.S. P.O. (BNA ) 303, 312- 13 (Fed. Cir. 1983). Thus 

the Board must not only assure that the requisite findings are made, based on evidence of 
record, but must also explain the reasoning by which the findings are deemed to support the 
agency's conclusion. 

'^^'^^Deferentla! judicial review under the Administrative Procedure Act does not relieve the 
agency of its obligation to develop an evidentiary basis for Its findings. To the contrary, the 
Administrative Procedure Act reinforces [**13] this obligation. See, e.g.. Motor Vehicle 
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Man ufacturers Ass'n v. State Farm Mutual Autom obile Ins. Cn. , 463 U.S. 29, 43. 77 L, Ed. 2d 
443, 103 S. Ct. 2856 ^1983^ ("the agency must examine the relevant data and articulate a 
satisfactory explanation for its action Including a 'rational connection between the facts found 
and the choice made,'"; ('quoting Burlington Truck Lines v. United States, 371 U.S. 156 , 16Q, 
9 L, Ed. 2d 207, 83 S. Ct. 239 (1962^^; Securities 8i Exchange Comm'n v. Chenery Corp., 
318 U.S. 80, 94, 87 L. Ed> 626, 63 S. Ct. 454 (1943^ ("The orderly function of the process of 
review requires that the grounds upon which the administrative agency acted are clearly 
disclosed and adequately sustained."). 

In Its decision on Lee's patent application, the Board rejected the need for *'any specific hint 
or suggestion In a particular reference" to support the combination of the IMortrup and 
Thunderchopper references. ^'^^^Omission of a relevant factor required by precedent is 
both legal error and arbitrary agency action. See Motor Vehicle l^anufacturers, 463 U.S. at 
41 ("an agency rule would be arbitrary and [**14] capricious if the agency . . . entirely 
failed to consider an important aspect of the problem"); Mullins v. Department of Energy, 50 
F-.3d-990r-992-(Fed>--G||^ -a^95)-(.'iItis-welJ.iestabllshe^^^ a duty to. provide 

reviewing courts with a sufficient explanation for their decisions so that those decisions may 
be judged against the relevant statutory standards, and that failure to provide such an 
explanation is grounds for striking down the action."). As discussed In National Labor 
Relations Bd. v, Ashkenazy Property Mgt. r orp.. 817 F.2d 74. 75 r9th Cir. 1987^1, an agency 
Is "not free to refuse to follow circuit precedent." 

The foundation of the principle of judicial deference to the rulings of agency tribunals is that 
the tribunal has specialized knowledge and expertise, such that when reasoned findings are 
made, a reviewing court may confidently defer to the agency's application of its knowledge in 
its area of expertise. "^^^^Reasoned findings are critical to the performance of agency 
functions and Judicial reliance on agency competence. See Baltimore and Ohio R. R. Co. v. 
Aberd een & Rockfish R. R. Co., 393 U.S. 87, 91-92. 21 L. Ed. 2d 219, 89 S. Ct. 280 
(^968 ) [**15] (absent reasoned findings based on substantial evidence effective review 
would become lost "in the haze of so-called expertise"). The "common knowledge and 
common sense'' on which the Board relied in rejecting Lee's application are not the 
specialized knowledge and expertise contemplated by the Administrative Procedure Act. 
Conclusory statements such as those here provided do not fulfill the agency's obligation. This 
court explained in Zurko. 258 F.3d at 1385. 59 U.S. P.O. 2D TBNA^ at 1697 , that "^^^ 
^ deficiencies of the cited references cannot be remedied by the Board's general conclusions 
about what is 'basic knowledge' or 'common sense.'" The [*1345] Board's findings must 
extend to all material facts and must be documented on the record, lest the "haze of so- 
called expertise" acquire insulation from accountability. "Common knowledge and common 
sense," even if assumed to derive from the agency's expertise, do not substitute for authority 
when the law requires authority. See Allentown M ac k. 522 U.S. at 376 ("Because reasoned 
decisionmaking demands it, and because the systemic consequences of any other approach 
are unacceptable, the Board must be required to apply in fact the [**16] clearly understood 
legal standards that it enunciates In principle . . . ,") 

The case on which the Board relies for its departure from precedent. In re Bozek. 57 CC.P.A. 
Z13^16^2clJL^85^63_ U,S.P.Q (BNAl 545 ( CCPA 1969 ^. Indeed mentions "common 
knowledge and common sense," the CCPA stating that the phrase was used by the Solicitor 
to support the Board's conclusion of obviousness based on evidence in the prior art. Bozek 
did not hold that common knowledge and common sense are a substitute for evidence, but 
only that they ^'^-'^may be applied to analysis of the evidence, Bozek did not hold that 
objective analysis, proper authority, and reasoned findings can be omitted from Board 
decisions. Nor does Bozek, after thirty-two years of isolation, outweigh the dozens of rulings 
of the Federal Circuit and the Court of Customs and Patent Appeals that ^''^"''5'determination 
of patentability must be based on evidence. This court has remarked, in Smiths Industries 
Medical Systemy;^ Tnr. m \/H;a| ?inn*r, In^^ 183 F.3d 134 7, 1356, 51 U. S. P.O. 2D (BNA^ 14 15. 
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1421 (Fg<i, CIr, X999), that Bozek's reference to common knowledge "does not in and of itself 
make It so" absent evidence [**17] of sucli knowledge. 

The determination of patentability on the ground of unobviousness is ultimately one of 
judgment. In furtherance of the judgmental process, the patent examination procedure 
serves both to find, and to place on the official record, that which has been considered with 
respect to patentability, ""^^he patent examiner and the Board are deemed to have 
experience in the field of the Invention; however, this experience, insofar as applied to the 
determination of patentability, must be applied from the viewpoint of "the person having 
ordinary skill in the art to which said subject matter pertains," the words of section 103 In 
finding the relevant facts. In assessing the significance of the prior art, and in making the 
ultimate determination of the issue of obviousness, the examiner and the Board are 
presumed to act from this viewpoint. Thus when they rely on what they assert to be general 
knowledge to negate patentability, that knowledge must be articulated and placed on the 
record. The failure to do so Is not consistent with either effective administrative procedure or 
effective judicial jreYjfiw. The board cannot reJy on conclusory statements when dealing with 
particular combinations [**18] of prior art and specific claims, but must set forth the 
rationale on which it relies. 


A/ternative Grounds 


At oral argument the PTO Solicitor proposed alternative grounds on which this court might 
affirm the Board's decision. However, as stated in Burlingl:on Truck Lines. Inc. v. United 
States. 371 iJ.?^ 1 Sfi q i fh oh ->r^-, r^ ^_ 239 fiqfiPV ""^^^"courtS may not 

accept appellate counsel's post hoc rationalization for agency action." Consideration by the 
appellate tribunal of new agency justifications deprives the aggrieved party of a fair 
opportunity to support its position; thus review of an administrative decision must be made 
on the grounds relied on by the agency. "If those grounds are inadequate or improper, the 
court is powerless to affirm the administrative action by substituting what it considers 
C*1346] to be a more adequate or proper basis." Securities & Exchange Comm'n v. 
Chenery Corp., 332 U.S. 194. 196, 91 L. Ed. 1995. 67 5;. ct. 157.S nQ47V As reiterated in 
Federal Election Comm'n v. Akins. 574 u.s. n . iis s. ct. 1777. i4i 1 . Ed. 2d 10 

"If a reviewing court agrees that the agency misinterpreted the law, it will set aside 
tlie [**19] agency's action and remand the case -- even though the agency (like a new Jury 
after a mistrial) might later, in the exercise of its lawful discretion, reach the same result for 
a different reason." Thus we decline to consider alternative grounds that might support the 
Board's decision. 


Further Proceedings 

H/viT^PSoy^j administrative procedure requires that the agency apply the law in accordance 
with statute and precedent. The agency tribunal must make findings of relevant facts, and 
present Its reasoning in sufficient detail that the court may conduct meaningful review of the 
agency action. In Radio-Television News Directors Ass'n v. FCC, 337 i j.s. App. D.C. 292. 184 
F,3d 872 (B.C. CIr. 199^ the court discussed the "fine line between agency reasoning that is 
so crippled as to be unlawful* and action that is potentially lawful but insufficiently or 
inappropriately explained," quoting from Checkoskv v . SemriMe^ & Exch. Comm'n. 306 U.S. 
A pp. B.C. 144 ^23_F^ 3d 452, 464 CD.C.,Cjr,.J.994)l the court explained that "^-»»T"in the 
former circumstance, the court's practice is to vacate the agency's order, while in the latter 
the court frequently remands for further explanation [**20] (Including discussion of the 
relevant factors and precedents) while withholding judgment on the lawfulness of the 
agency's proposed action." 184 F.3d at 888. In this case the Board's analysis of the Lee 
invention does not comport with either the legal requirements for determination of 
obviousness or with the requirements of the Administrative Procedure Act that the agency 
tribunal set forth the findings and explanations needed for "reasoned decisionmaking." 
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IN RE JOHN R. FRITCH 

91-1318 

UNITED STATES COURT OF APPEALS FOR THE FEDERAL CIRCUIT 

972 F.2d 1260; 1992 U.S. App. LEXIS 18470; 23 U.S.P.Q.2D (BNA) 1780; 92 DaHy Journal 

DAR 11427 

^ ~ Aagtist il-, lW2: Decided 

?a"tJ°rA^;fI,?:ji /nu^ire^e^^'^^ " Bo,rd o, 

DISPOSITION: REVERSED 

CASE SUMMARY 

ri!?^.!?"'*^!: ^2®™*^^- Appellant sought review of the decision of the U S Patent 
thatrnnplir^^" f^ce Board of Patent Appeals and Interferences affirming the dSn 
that appellants invention would have been obvious to one of ordinary skill n the art and 
was therefore unpatentable under 35 U.S.C.S. s in^ ^ ^"^ 

°ndscaof mi rt^Sfn^^Vf"^^^ ^P^'^"' ^" '"t^"ded to be used as a 

inCenSn w^ui?hL J^^ examiner rejected appellant's application, concluding that the 

mnThon? K. "^^^ obvious to one of ordinary skill in the art and was 

unpatentable under 35 U.S.C.S. ^ Prior art included the Wilson Patei^Tt Intended to 
to h^nc!?^^"".* '° "'^^^^"^ beds, and the Srix Patent Intended 

Lt thfr. '° '■^'^T ^""^r^' driveways. The board affirmed. The cour? reveled hoidfno 
comhTn/tho? "° suggestion, or incentive in the prior art to modffy or to ^ 

combine the teachings of the prior art in the manner suggested by the examiner 
Dro^nrrSf' T ^^^abllshed by combining the feachings of the S art to 

Combination. ."l^T^h '"^^"^1°"' ^^^^^^ ^ome teaching or suggestion supporting the 
combination; and the examiner relied on hindsight in determination of obvioulness. 

^f^m^nl!,?' "^"""^ reversed, holding that it was impermissible to use appellants 
art Thus r^ndin"^' an instruction manual to piece together the teachlngs'Tf the prior 
art, thus rendering a determination that the claimed invention was obvious. 

LexisNexis(R) Headnotes ♦ Hid_e_HeadrLQtes 
Patent Uw > LjonaijyJausflgss > Tests & Pmnf nhy.. _ 

^Obviousness is a question of law to be determined from the facts. The obviousness 
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urtlmate concluslo? of obviousness tha7ti^! p^^^ However, it is the 

"aw. Mi>miJl<eJL!sHe^ "^^ ^^^^ "-eviews as a matter of 

o^rl^^^^f .X7rtn:s.2£^^^ - — - -se 

^b^a'r? h%'t?d?ntfrtablisM^ ^^^^^--^ ^^^e examiner 

prior art. The examiner ca^sLtis^?^^^^ '^'f of obviousness based upon the 

teaching in the prior art or tha? know L^.^^^^ °" V ''^ ^^"''^"S ^^'"^ objective 
skill in the art would Tead that ndivld .^^^ generally available to one of ordinary 



evidence tending ^o^.^ ^^^^^^^^ ^S^SSlL. 

^produclThf da'iS fnVeS'a^sen't ^"'"^'r^^^- ^-^^'"93 of the prior art to 
combination. UnS^er iSSSlTM TeTch or suggestion supporting the 

only if there is some suqoestlon t ^^f^ l^f °^ references can be combined 
combining teachin^I ?ound In tSe prior art 1° '^""^^^^ '^''^^ 

the context of a purported oEvious^Co2mca5ion"n^^^ ^^''"^^ 
that the prior art may be modmed in ^Sf rL ^ P'"'^'' ^"^^ "^'^^ "^^'-e fact 

not make the modincatlon obJioul mhSLTk"" ^"SQested by the examiner does 
the modification. iSSI^^Zdnoef '""^ '"^^^^'^^ ^^^^ desirability of 


--"e^'SrSe^^^^ an instruction manual or 

invention is rendered Obvious Onl cannof nl h ^° '^^^ 

Choose among isolated disclosures in the p^^^^ '° P'<=k and 

invention. More_Like This H..Hn.^" ^ ^° deprecate the claimed 

^%^er Tr^n'^'nTbJl^r which they 

?s°h"; o^''^;fpu^?s%::at :'n r ss-' 

appe^e" W^thS^ thfS^iaf^^eV^^'^^^^^^^^^^^^ T'^T' ^^^^ 
Schafer. " ^- "cKelvey, Solicitor. Of counsel was RIcharx) E. 

JUDGES: Before PLAGER, Clrcul, Judge, SMITH, Senior Circuit Judge, and RADER, Circuit 
OPINIONBY: SMITH 
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OPINION: r*1261J SMITH, Senior Circuit Judge. 

obvious to one of ordinary in th^ art anS 1"? 1'*"^^ have been 

1^ T.e Board, except Z aiior^cS ^^^e^ 

* - Footnotes 


nl Serial No. 06/838,721. 

^ " " ' --- - - - Footnotes-, : - - [^"^21 

Issue 


cla,ms 1, 13, 24. and 29 obvious to o^e"o^Tr3lnaV"K "hf^rt."' ""''"'^ '""^P-"-' 

inp^teSLtf oTCi^usn'^^^^^^^^^^^ 2^-30 of Pritch. app.ication as 

the Board. The Board affirmed the ^eS^:frf^^"^^!PP!f '^^^^^^ ^-ejection to 
ground of rejection for claim 27 and reversed , ° tl r^ KWl^ ^"^ ^0, entered a new 
Examiner that the teachings of the Wl son and Zn^^^'Z.^^'J^^ 5°^''^ ^^'^^"^ ^''^ the 
of independent claims 1 13 24 anH ^Q^K^i Hendrix patents rendered the subject matter 

not appeal the Board's dispos^tin a? to^daimsly and" 2? "1^"' ^"'^^ does 

appeal as to claim 8. The Saims rem'e^nlng'^^this ZeltTl-lT2::iT^^^^^ 

The Fritch Invention 

^^l^'po^Son^T^^^ ^ '-^--P- -^^^-^ device which includes a planar 

elongate, thin flexibS^rnH hL f . ^u^'^'"^*" P°^^^ [**31 is 

grou'nd su*r?ac;"Sne',:nXd nal rrz^Ted.roTt^e?"'"^"^'?' ^ vaf^ingiio^e 
strip and the other serves as a retLina ninnf / I ^^^^ P°'^'°" ^^rves as a mowing 
retainer portion is integSirconSd ?e ^'ftsed ""^^ "^^^^^'^ 

longitudinally extending encloserspJce The' ^ritrh^in k P^'-"^" defines a 
retainer for landscape fill in orXr trseoaTate un^^^ '"'^"^^^ *° "^^d as a 

lawn. It may also be used to secui ^^fnn!? """^°r^able landscape fill from the mowable 
guards at the base of a fence Indenend^ f 9'°""^' °'- 1° ^^n^tion as 

the subject matter dafmed ^"^^P^"^^"^ da.ms 1 and 13 on appeal ar6 representative of 

c'on'^foralfeTol'gt^ndTu^a^^^ °^ ^ ^^'^ ^^^e, flexible material and 

gauge, flexible base portiontaving a pE^ " continuous elongate, thin 

slope ground surface- a thin nt. nf i I ^^^"^^ surface conformable to said varying 
and^x'tending uSly theref^^^^^^^ '"^^9"' ^'^^ said base portion 

base portion; [**4] all of Ta W r^ta^nern^^iJ^H^ '° ^ P°'^'°" said 

space; said retainer portion being intearaK^^ ^ longitudinally extending enclosed 

longitudinal edge of said base iort on ?n h '° ^^"^ ''^^^ P°''t'°" adjacent one 

g sa.d base portion to define a mowing strip adjacent the other longitudinal 
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edge of said base portion. 
* * * * 

gauge, nexfble baI™portlon?a«na rZ^^l^^K^^ ^ continuous elongate, thin 

rnTe^=~,r&~ 

other sidl Of saVd7eS ^rtlon. '^"'"^ » "'""'"^ strip on the 


* =|f * * 


clajm[s] and properly d7flne he invenSn'''^rf:> ' i necessary to give meaning to the 

below: ^ ^ °e"ne tne invention . n2 Figure 1 from Fritch's drawings is reproduced 


[SEE FIG. 1 IN ORIGINAL] 

Footnotes 


' End Footnotes- 

[*1263] 7776 Prior Art 
a. The Wilson Patent 


Wate^gTvIc:-' n3 The"eTbSSl^'e'nt?,t: wf:' ^=-^'"9 

an anchoring leg Located abovl rht rn f lending vertically from the body portion is 

a water condu it^and fpZfer hJad L ^ V .''''^ ^^'^^ 

the borders of walks and d anf hf 1 p. ^'7''^.''^'''" '"tended to be used adjacent to 

below: "^^"^ '^'^"''^^ 1 3"^^ ^ ^"-o"^ Wilson's drawings are reproduced 


[SEE FIG, 1 IN ORIGINAL] 
[SEE FIG. 4 IN ORIGINAL] 
"" " Footnotes 


n3 U.S. Patent No. 3^485,4f}5;. 
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End Footnotes- 

b. The Hendrix Patent 


The Hendrix patent is entitled "Loose Material Retainer Strip". n4 The Solicitor chose not to 
discuss the Hendrix reference in his brief, stating that the Board had deemed Hendrtx 
unnecessary to its decision. The Solicitor overstates the Board's position. The Board based its 
decision upon "a collective evaluation of the Wilson and Hendrix patents^ We include Hendrix 
in our discussion because It did play a role in the rejection of Fritch's Independent claims. 


Footnotes 


n4.U^. Patent No. 4.3^9.596 . 


End Footnotes 

The Hendrix device is composed of elongated, [**7] flexible strips having substantially C- 
shaped cross-section. The bottom lip of the device Is to be wider than the top lip in order to 
facilitate fastening the device to the ground. The device will fit most gentle contours, and the 
top lip will yield laterally to build-up of gravel until the gravel can be redistributed. The 
concave portion of the strip is installed such that it faces the material to be retained in place. 
Hendrix contemplates that the retainer will be used in retaining gravel in driveways, lining 
flower beds, or on the shoulders of asphalt or concrete highways. Figure 1 of Hendrix's 
drawings is reproduced below; 

[*1264] [SEE FIG. 1 IN ORIGINAL] 

Standard of Review 

H/vi!j:"Obvlousness is a question of law to be determined from the facts." n5 The obviousness 
determination "is based upon underlying factual inquiries concerning the claimed invention 
and the prior art" which are reviewed for clear error. n6 However, it is the ultimate 
conclusion of obviousness which the Federal Circuit reviews as a matter of law. n7 

, Footnotes - 


n5 In re De Biauwe, 736 F.2d 699. 703, 222 USPO 191, 195iFed^Cir^M)^ C**8] 


n6 In re Kuliina , 897 F.2d 1 147, 1149. 1 4 USPQ2d m^fi, 1057 TFed. Cir. 19901. 


n7 Iji re De_Blauwe. 736 F.2d at 70 3. 222 US PQ_at 195... 


End Footnotes 

Teachings of Wilson 

Fritch takes exception to the Examiner's findings of fact related to the teachings of the Wilson 
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patent. The Examiner's rejection and the Board's opinion rely heavily on the use of Wilson in 
view of other references to declare the Fritch invention obvious. The Board states that it 
agrees with the Examiner's finding of fact regarding the teachings of Wilson. In the 
Examiner's answer, which the Board quotes, the Wilson device Is described as follows: 

Wilson discloses a landscaping edging strip comprising a relatively thin gauge, elongated 
flexible base portion including a mower strip B having a planar bottom surface conformable 
to a varying slope surface. 

The Board states that the Wilson reference presents "substantial evidence that Wilson is both 
thin and flexible." The Board regards the Wilson device as teaching that it Is flexible and 
conformable in its entirety. This [**9] Hnding demonstrates clear error. 

"^^7lt is well settled that a prior art reference is relevant for all that It teaches to those of 
ordinary skill in the art. n8 The base portion of Wilson is not planar in Its [*1265] entirety, 
as the.B.aard.*s.QpiQLon.sugg-esls, but aJso. Includes ja.pcQrolnent ancbpj-lDgJeg_tQ_seiajrelhe ... 
device to the ground. The anchoring leg, which runs the length of the Wilson device, would 
inhibit longitudinal flexibility of the Wilson device. Indeed, Wilson expressly contemplates 
flexibility and conformabllity only in the mower strip. Wilson states that its mower strip may 
be lifted in order to pack dirt thereunder for the purpose of securing the device to the 
ground. Fritch, on the other hand, is claimed to be flexible In Its entirety. The Board's holding 
that Wilson is flexible in its entirety is based upon a misapprehension of the scope of Wilson's 
teachings, 

------ Footnotes 


n8 Beckman Instruments Inc. v. LKB Produkter AB, 892 F.2d 1547. 1551. 13 USP02d 1301, 
1304 ( Fed. C jr. 1989). 


End Footnotes- - 

Second, [**10] Wilson's anchoring leg prohibits conformability to the ground surface in the 
manner claimed by Fritch. The Examiner's description of Wilson as having a "planar bottom 
surface conformable to a varying slope surface" is applicable only in reference to the mower 
strip. This description, however, ignores the anchor leg and the fact that it must be placed 
into the ground. Wilson expressly teaches that the anchoring leg may be pushed into soft 
soils, but In harder terrain a trench is needed in order to place the Wilson sprinkler system. 
In order to install the Wilson apparatus, the ground surface must be altered to conform to 
the device rather than, as the Solicitor contends, that Wilson is freely conformable to the 
ground. Fritch, on the other hand, does not require such extensive alteration of the ground 
surface in order to install the device. 

Prima Facie Obviousness 

^^^TLn proceedings before the Patent and Trademark Office, the Examiner bears the burden 
of establishing a prima facie case of obviousness based upon the prior art. n9 "[The 
Examiner] can satisfy this burden only by showing some objective teaching in the prior art or 
that knowledge generally available to one of ordinary [**11] skill in the art would lead that 
individual to combine the relevant teachings of the references." nlO The patent applicant 
may then attack the Examiner's prima facie determination as improperly made out, or the 
applicant may present objective evidence tending to support a conclusion of nonobvlousness. 
nil 

- Footnotes 
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n9 m re PlaseckL 745 F.2d 1468. 1471-72, 223 U SPQ 78 5 , 787-98 (F^d. Cir , X984). 


nlO In re Fine, 837 F.2d 1071, 1Q74. 5 USP Q2d 1596. 1598 (Fed. Cjr. 19881 (citing In_m 
Lalu, 74 7 F.2d 703, 705, 223 USPQ 1 2 5 7, 1258 (Fed. Qr, 1988n. 


nil m re H eldL 58 C.C .P.A. 701 , 433 F ? d 80R, BUr 16 7 USPQ ^7^. 62 8 (CCPA 1970). 


- End Footnotes 

Fritch has attacked the Board's finding that the Examiner established that Fhtch's claimed 
-mvention..was-prima. facie„p^y]pus..in view of Aheleaching.§ pf the. prLo.r arta_Th-e,Bp.ard states 
that "a collective evaluation of the Wilson and the Hendrix patents would have rendered the 
subject [**12] matter of independent claims 1, 13, 24, and 29 obvious to one of ordinary 
skllL" Fritch maintains that there Is no teaching, suggestion, or incentive in the prior art to 
modify or to combine the teachings of the prior art in the manner suggested by the 
Examiner. We agree. 

Wilson teaches a grass edging and watering device which includes an anchoring leg for 
securing the device to the ground. Wilson contemplates that a trench will need to be dug in 
order to allow the anchoring leg to be placed Into the ground if the condition of the soil 
requires it. This anchoring leg prohibits flexibility and conformability over the length of 
Wilson. Any flexibility or conformability in Wilson, which the Board states extends to the 
entire device, is limited to the mower strip. It Is only the mower strip that is mentioned as 
being flexible in order to aid installation. Hendrix has been cited for its teaching of a flexible 
retainer strip that Is able to conform to the ground surface. 

Wilson addresses the problems of arresting growth of grass between areas and watering 
plants without wetting sidewalks. Wilson lacks any suggestion or incentive to use its water 
conduit as a landscape retainer since this [**13] would arguably result in clogged sprinkler 
heads. nl2 Wilson also [*1266] teaches that its mower strip is flexible in order to allow 
dirt to be packed thereunder. There is no suggestion in Wilson to extend that flexibility to the 
entire device. Wilson also lacks any teaching or suggestion that one should remove the 
anchoring leg. Hendrix does not, simply by virtue of its flexible nature, suggest these 
extensive changes which the Board states are obvious. Neither Wilson nor Hendrix, alone or 
in combination, provide any incentive to combine the teachings of the prior art In the manner 
maintained by the Board. 

- Footnotes - 


nl2 This court has previously found a proposed modification inappropriate for an obviousness 
Inquiry when the modification rendered the prior art reference inoperable for its intended 
purpose. &„re...G5rirfon,, 7^3 F 

End Footnotes hn4^, 

"Obviousness cannot be established by combining the teachings of the prior art to produce 
the claimed invention, absent some teaching [**14] or suggestion supporting the 
combination. Under section 103, teachings of references can be combined only if there Is 
some suggestion or incentive to do so." nl3 Although couched in terms of combining 
teachings found in the prior art, the same Inquiry must be carried out in the context of a 
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purported obvious "modification" of the prior art. The mere fact that the prior art may be 
modified in the manner suggested by the Examiner does not make the modification obvious 
unless the prior art suggested the desirability of the modification. nl4 Wilson and Hendrix fail 
to suggest any motivation for, or desirability of, the changes espoused by the Examiner and 
endorsed by the Board. 

Footnotes 


nl3 ACS Hosp. Systems, Inc. v . Montefiore Hoso.. ^122^1.2^152 2, 1577, Z ZXU S^Q 929, 933 
(Fed._CirJ.984a. 


nl4 In r e Gordon . 733 F,2d at 90 2, 221 USPQ^JLJJJ,!. 


End Footnotes- 

Here, the Examiner relied upon hindsight to arrive at the determination of obviousness. 
♦It is Impermissible to use [**15] the claimed Invention as an instruction manual or 
"template" to pieced together the teachings of the prior art so that the claimed invention is 
rendered obvious. nl5 This court has previously stated that "one cannot use hindsight 
reconstruction to pick and choose among isolated disclosures in the prior art to deprecate the 
claimed invention." nl6 

Footnotes 


nl5 In re Gorman, 933 F.2d 982. 987, 18 USPQ2d 1885. 1888 (Fed, Cir. 19 91), See also 
Interconnect P lanning rprp, y, Fp//. 774 F.2d 1132. 1138, 22 7 U5 PQ 543, 5 47 fF^ d. Qr., 
1985). 


nl6 In re Fine, 837 F.2d at 1075. 5 U5P02d at 1600. 


End Footnotes 

Conclusion 

The decision of the Board affirming the Examiner's rejection of independent claims 1, 13, 24, 
and 29 of Fritch's application as unpatentable over the prior art under 35.U^£^.. 103 is 
reversed. Since "'^^?'dependent claims are nonobvious if the independent claims from which 
they depend are nonobvious, the Board's affirmance of the [**16] rejection of dependent 
claims 2-7, 9-12, 14-23, and 30 is also reversed. nl7 

Footnotes 


nl7 In re Fine. 837 F.2d at 1076, 5 USPQ 2d at 1600 (citing H^[tnessjm:LJn^ 
Em'aQcu^ S19 F^d 1100, 1108,^ US£Q2d.l826,,.JJ3XXFQd^.^C^^^ See also IfLre 

Ser naken 702 F.2d 989. 991, 217 USPQ l..X(Fed,Xir_..198^^^^^ (when argued together, 

dependent claims stand or fall with the independent claims from which they depend). 

---- End Footnotes 
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ACS HOSPITAL SYSTEMS, INC., Appellant/Cross-Appellee, v. MONTEFIORE HOSPITAL and 
WELLS NATIONAL SERVICES CORPORATION, Appellees/Cross-Appellants 

Appeal Nos. 83-1121, 83-1132 

UNITED STATES COURT OF APPEALS FOR THE FEDERAL CIRCUIT 

732 F.2d 1572; 1984 U.S. App. LEXIS 15027; 221 U.S.P.Q, (BNA) 929 


. April 27, 1984_ „ 

PRIOR HISTORY: 

Appealed from: U.S. District Court for the Western District of Pennsylvania. 
DISPOSITION: Affirnned in Part and Reversed in Part. 

CASE SUMMARY 

PROCEDURAL POSTURE: Plaintiff patentee appealed a judgment entered by the United 
States District Court for the Western District of Pennsylvania, which held that its patent 
for a hospital television rental system was invalid due to obviousness and that it was not 
infringed by defendant, an alleged infringer. 

OVERVIEW: The court reversed a judgment that held that the patentee's patent for a 
television rental system was invalid as obvious under 35 U.S.C.S. g 103> The district 
court's assessments of the scope and content of the prior art, the differences between 
the claimed subject matter and the prior art, and the level of ordinary skill in the art 
were dearly erroneous. None of the prior art references disclosed the use of override 
switches in a television rental system. Therefore, the judgment of invalidity was incorrect 
as a matter of law. Because the alleged infringer's system lacked the patentee's claimed 
limitation of override switches, a judgment that the alleged infringer did not infringe the 
patent, either literally or under the doctrine of equivalents, was not clearly erroneous 
and was affirmed. 

OUTCOME: The court reversed the Judgment, which held that the patentee's patent for 
a television rental system was invalid as obvious, because the judgment was incorrect as 
a matter of law. The court affirmed that part of the judgment that held that the alleged 
infringer's product did not infringe the patent either literally or under the doctrine of 
equivalents. 

CORE TERMS: switch, patent, override, television, switching, actuated, invention, subject 
matter, rental, relay, actuating, normally, invalidity, invalid, obviousness, clearly erroneous, 
overriding, receiver, locked, skill, actuate, indicator, infringe, switched, Infringement; 
enabling, matter of law, depressing, overridden, literally 

LexisNexis(R) Headnotes ♦ HideH eadnotQg 

iyfdence > PiSceduraLjCoasLcJeretjp > Inferences & Presumptions ^ 
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patent Law > U.S. Patent & Trademark Office Prosecution ^cedures > Cc>nt:inM9tion APPllC^tlOPg 

^^^±The presumption of patent validity under 35 U.S.C.S. S 282 Is never annihilated, 
destroyed, or even weakened, regardless of what facts are of record. Rather, it Is a 
dear statutory procedural device which assigns to the party asserting invalidity the 
burden of proving invalidity. The burden of persuasion is, and remains always, on 
the party asserting invalidity. More Uke This Headnote 

Patent Law > U.S. Patent & Trademark Office Pro <;pc^Qn Procedures > ConUnM9tlop APPllcatiiop? ^ 
Patent Law > Infringement > Defenses > Invalidity %5 
Evidence > Procedural Considerations > &urdens Qf PfQPf ^ 

^^2±A patent shall be presumed valid. The burden of establishing invalidity of a patent 
or any claim thereof shall rest on the party asserting such invalidity, 3g U.S.C.S- ^ 
282. More Like This Headnote 

PalenfLaw >' Nonobvio"usness > Tests & Pro of of Obviousness ^ 

^^3jk 35 U.S.C.S. 5 103 lends itself to several basic factual inquiries. Under 35 U.S.C.S. 5 
103^ the scope and content of the prior art are to be determined; differences 
between the prior art and the claims at issue are to be ascertained; and the level of 
ordinary sl<ill In the pertinent art resolved. Against this background, the 
obviousness or non-obviousness of the subject matter is determined. Such 
secondary considerations as commercial success, long felt but unsolved needs, 
failure of others, etc., might be utilized to give light to the circumstances 
surrounding the origin of the subject matter sought to be patented. As indicia of 
obviousness or nonobviousness, these inquiries may have 

relevancy. More Like This Headnote 
Patent Law > Infnnaement > Ct aim Interpretation ^ 

^'^^ACIalms are to be read and construed in light of the specification and the prosecution 
history of the patent. Further, claims should be so construed, if possible, as to 
sustain their validity. More Like This Headnote 

Patent Law > Nonobviousness > Tests 8t Proof of Obviousness ^ 

^'vsji. Obviousness cannot be established by combining the teachings of the prior art to 
produce the claimed invention, absent some teaching or suggestion supporting the 
combination. Under 35 U.S.C.S. § 103, teachings of references can be combined 
only if there is some suggestion or incentive to do so. Mor e uke This He adnote 

EMfinLLav^ > Mrlag.ejnent > Qaim iDierprgtatLsa ^ 
Patent L9W > i nfrjnggnn^nt ; > Acts pf In fri ngemen t ^ 

'''^^A Infringement is determined on the basis of the claims, not on the basis of a 
comparison with the patentee's commercial embodiment of the claimed 
invention. More Like This Headnote 

civil Procedure > Appeals > Standards of Review > glQarly ,|rr 
PatexitJLayv > LidslictianjLBeWew > Standards oi^Revjew ^ 

^'v^A Findings of fact are to be construed liberally in support of a 
judgment. More Like This Headnote 

Civil Pro£&<lii£fi > Tn^\3. > eench Tr i al? ^ 

Ciyil^rocMum > AQi>^5 > 5.taaeiatdj£jQi[ J^eyisv^: > ckaj:iy.jirrQne.QU5„Rsyiew ^ 

w/va^VVhere the trial court fails to make findings, the judgment will normally be vacated 
and the action remanded for appropriate findings to be made. Where a full 
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understanding nnay be had without the aid of separate findings, however, the 
courts recognize a narrow exception to that general rule. Mo re u ke This Headnot e 

Civil Procedure > Thais > Bench Trials ^ 

ClyJI Pr&cedurs > Apae^^ls > SMadjar.cli(?.(:..R.evj!e.w. > Clearly Erron^oMs Review ^ 

^'^®±The ultimate finding of fact In a case, whether Initially by the trial court, or as 

affirmed on appeal, rests on the same underpinnings, i.e., the necessary subsidiary 
facts, supported by evidence of record, that lead to that ultimate finding. Where 
the district court has not misapplied the controlling legal standards in its evaluation 
of the evidence, Its ultimate finding as well as the subsidiary findings upon which 
the ultimate finding necessarily depends, is subject to review on appeal under the 
clearly erroneous standard of Fed, R. Civ, P, 52fa) . More Like This Headnote 


COUNSEL: Frank J, BenasuttI, of Philadelphia, Pennsylvania, argued for Appellant. 

David J. Gushing, of Washington, District of Columbia, argued for Appellees. With him on the 
brief was Darryl Mexic. 

JUDGES: Miller and Smith, Circuit Judges, and Re Judge, * 


* The Honorable Edward D. Re. Chief Judge, United States Court of International Trade, 
sitting by designation. 

OPINIONBY: SMITH 

OPINION: [*1573] SMITH, Circuit Judge, 

In this patent case, ACS Hospital Systems, Inc. (ACS), appeals from a judgment of the U.S. 
D istrict Court for the Western District of Pennsylvania, 564 F. Supp. 330, [*15743 holding 
U.S. patent No. 4^1834^057, issued to Sonnenberg (the Sonnenberg patent). Invalid as 
obvious under 35 U.S.C. S 103 (1976) and not infringed. Montefiore Hospital and Wells 
National Services Corp. (Wells) cross-appeal from the district court's denial of their motion 
for attorney fees. The judgment is reversed with respect to invalidity and affirmed with 
respect to noninfringement. With respect to Wells' cross-appeal from the denial of attorney 
fees, the [**2] judgment is affirmed. 

Background 

ACS's Sonnenberg patent claims a rental television system comprising a Icey operated 
actuating switch, an override switch, and a signal light to indicate that the override switch 
has been actuated. When the key switch is in the "on" position, the television operates 
normally. For rental use, the key switch Is placed in the "off" position by a key operator. In 
order to rent the television, the viewer depresses the override switch which enables the 
television to operate normally without the necessity of turning on the key operated switch. 
When the override switch has been activated the indicator signal is illuminated, signaling that 
the television has been rented. Claim 1 is representative: 

A television system constructed for rental use, the television system comprising: 
actuating means including a key operated switch switchable between an off 
position for preventing normal operation of the television and an on position for 
enabling the television to be operated; 

override switching means capable of being switched from a normal position to an 
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actuated position for overriding said key operated switch when in its off position 
and [**3] enabling the television to be operated; and said override switching 
means when switched in to [sic] Its actuated position remains in said position 
until said key operated switch Is switched into its on position; and 
mdicating means for providing an indicating signal when said override switching 
means has been switched into its actuated position. 


Va/fdity 

The trial court held the claims of the Sonnenberg patent invalid under section 103. While the 
trial court's opinion deals predominantly with Infringement, the court purported to apply the 
standards. articul^ed.in Gr^^/n. y^ John Pefiffi.Cc. alJn determining the issije of validity_vlJi 
concluding that the Sonnenberg patent is invalid under section 103, the district court relied 
on override switches generally and ACS's "COMPU-TEL" fully automated television rental 
system as prior art. 

Footnotes 


nl Graham v. John Deere C o., :^83 U.S. 1. 15 L. Ed. 2d 545, 86 S. Ct 684 (1966). 


End Footnotes 

The court below stated that "the overriding of switches by providing [**43 an alternative 
path for current to actuate an appliance is a commonly practiced technique well known in the 
art prior to Sonnenberg's patent." It held that his claim 1 is therefore invalid as obvious. The 
trial judge adopted Wells' expert's description of ACS's COMPU-TEL system and held the 
Sonnenberg patent Invalid as an attempt by ACS to "monopolize all systems of enabling a 
hospital patient to view television * * without the aid of an attendant." (Emphasis In 
original.) He commented that "the statutory presumption [of validity] of 35 U.S.C. 282 Is 
entirely annihilated by the indisputable facts in the record." 

Presumption of Validity 

As an initial matter, we hoid that the trial court's treatment of the presumption of validity is 
incorrect as a matter of law. ^'^^'?The presumption is never annihilated, destroyed, or even 
weakened, regardless of [*1575] what facts are of record. n2 Rather, it is a clear statutory 
procedural device which assigns to the party asserting invalidity the burden of proving 
invalidity. n3 


^^^IffK patent shail be presumed valid. * * The burden of establishing invalidity 
of a patent or any claim thereof shall rest on the party asserting such [**5] 
Invalidity. n4 

The burden of persuasion Is, and remains always, on the party asserting Invalidity. n5 In the 
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present case this error is not harmless. The district court's holding of invalidity has been 
shown, on the entire record, to have been reached on the basis of both clearly erroneous 
findings of fact and misapplication of the law. n6 

Footnotes - 


n2 Stratoflex, Inc. v. Aeroouip Corp.. 713 F.2d 1530, 1534, 218 U.S. P.O. fBNA^ 871, 875-76 
(Fed, Cir. 1983^. 


n3 Id. 


n4 35 U.S,C. S 282 (1976), 


n5 Stevenson v. U.S. Int'I Trade Comm'n. 67 CCPA 109. 612 F.2d 546. 551. 204 U.S. P.O. 
fBNAl 276. 281 (1979^: So/der Removal Co. v. U.S. Int'l Trade Common. 65 CCPA 120, 582 
F.2d 628, 6 32-33 , 199 U.S. P.O. (BNA^ 129, 132-33 ( CCPA 1978:>, See also Connell v. Sears. 
Roebuck & Co.. 722 F.2d 1542. 220 U.S. P.O. fBNA^ 193 fFed. Cir. 1983V. Medtronic. Inc. v. 
Cardiac Pacemakers. Inc.. 721 F.2d 1563. 220 U.S. P.O. fBNA) 97 fFed. Cir. 19831: 
Stratoflex. 713 F.2d at 1534. 218 U.S. P.O. TBNAl at 8 75-76 : Kalman v. Kimberlv-Clark 
Corp,. 713 F.2d 760. 773-74, 218 U.S.P.O. fBNA:i 781, 790 (Fed. Cir. 19831. [**6] 


n6 Cf, Medtronic. 721 F.2d at 1566, 220 U.S.P.Q. (BNA) at 99 (errors in decisional approach 
considered harmless). 


- End Footnotes 

Section 103 

This court has in recent months Issued a number of opinions addressing the analysis of 
obviousness under section 103 n7 and those opinions provide a comprehensive guide to 
analysis. We hold that the trial court's analysis of obviousness is inadequate under Graham 
n8 to sustain a holding of invalidity under section 103. However, the trial court's opinion 
contains sufficient findings of fact, supported in the record, to enable us to review the 
conclusion betow that the Sonnenberg patent is invalid. 

Footnotes 


n7 In re Sernaker. 702 F.2d 989, 217 U.S.P.O. (BNA) 1 (Fed. Cir. 19831: Orthopedic Eouio. 
Qo^^X^JMiedStates^r. 752„FJicUj)05,„. Qcth^aedLc 
Eaum_._ Co. V. All Orthopedic Appliances. Inc., 707 F,2d 1376, 217 U.S.P.O, (BNA) 1281 fFed, 
Cir. 1983h Chore-Time Equip,. Inc. v . Cumberland Corp.. 713 F.2d 774. 218 U.S.P.O, fBNA) 
67 3„(Eed.^..l98_31; Schenck, A.G. v. Nortron Corp.. 713 F.2d 782. 218 U.S.P.O. (BNA)_698 
.CFed,..Ci.r,.L9a3I; iEnwran^ 

(BNAl 865 ( Fed. Cir. 1983): Stratoflex, 713 F.2d 1530, 218 U.S.P.Q, TBNA l 871. [**7] 


n8 Graham. 383 U.S. at 17-18, 148 U.g.P.Q. (BNA) at 467, provides, in pertinent part: 

A59 

http://www.lexis.com/research/retrieve?_m=()4937dl 85805dc2a9c88e279a6e0774d&csv... 1 0/22/2004 


Get a Document - by Citation - 732 F.2d 1 572 


Page 6 of 13 


"* * * [Section] 103 * * * ^'^^'^lends Itself to several basic factual Inquiries. Under § 103, 
the scope and content of the prior art are to be determined; differences between the prior art 
and the claims at issue are to be ascertained; and the level of ordinary skill in the pertinent 
art resolved. Against this background, the obviousness or non-obviousness of the subject 
matter is determined. Such secondary considerations as commercial success, long felt but 
unsolved needs, failure of others, etc., might be utilized to give light to the circumstances 
surrounding the origin of the subject matter sought to be patented. As indicia of obviousness 
or nonobviousness, these inquiries may have relevancy. * * *" 


End Footnotes Scope and Content of the Prior Art, 

...in_deterjTiin.ing the scope jnjd con t^^^ the trial court fgund tbat py^rnde. 

switches generally were well known in the art. It also found that ACS's COMPU-TEL system 
was within the prior art under section 102(g). The district court did t**8] not in its opinion 
rely on any other prior art reference in determining whether the claimed invention would 
have been obvious under section 103. 

Five U.S. patents n9 are cited in the Sonnenberg patent as prior art. Further, the parties 
refer to the "Western New York Hospital" rental television system as prior art. While the trial 
judge made no mention in his opinion of these additional [*1576] references, on the basis 
of the record before us, they each constitute prior art relative to the Sonnenberg patent. We 
hold that the trial court's limited assessment of the prior art was clearly erroneous in that the 
court below failed to find that these additional references are within the scope and content of 
the prior art. These errors, however, have not been shown to have influenced the trial court's 
judgment in this case and, accordingly, we consider them harmless. 

Footnotes 


n9 Norris, U.S. patent No. 2,856.474 : Townsend, U.S. patent No. 3,188.384 ; Sargent, U.S. 
patent No. 3.335,4 21; Daniel, U.S. patent No. 3.631,444 : and Kosco, U.S. patent No. 
3,886,302. 


End Footnotes- - 

Differences. 

With respect to the differences between the claimed subject matter and the prior art, the 
district court gave claim 1 of the Sonnenberg patent an extremely broad construction. It 
adopted the opinion of Wells' expert that the COMPU-TEL system contains every feature of 
claim 1. Hence, the court below found no significant differences between the claimed subject 
matter and the prior art. We hold that finding to be clearly erroneous. In addition, that 
finding reflects an erroneous construction of the claims. 

The trial court in its discussion of obviousness, rather than ascertaining the differences 
between the claimed subject matter and the prior art, focused on the differences between the 
Wells and the ACS systems. In so doing. It adopted Wells' expert's explanation of the 
differences between claim 1 and the Wells system - differences relating to literal 
infringement, not validity. We conclude that the trial court erred in adopting Wells' expert's 
interpretation of claim 1. 
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Differences between the prior art and the claimed Invention are apparent from the record. 
First, while override switches are used In a wide variety of applications, the examples 
of [**10] override switches cited by the district court are not relevant to the claimed 
subject matter as a whole - television rental systems. The district court made no attempt in 
its opinion to identify the differences between the override switching examples that it cited 
and the claimed subject matter. 

Second, the record discloses that COMPU-TEL is a fully automated television rental system 
whereas the claimed invention involves human monitoring and control. While COMPU-TEL 
and the claimed invention both exhibit certain switching elements, the functions of the 
switching elements In the two systems are different. The fully automated operation of the 
COMPU-TEL system does not involve overriding a locked key switch. The patient switch in the 
COMPU-TEL system functions to actuate the television as well as to initiate billing. The 
override switching means claimed In the Sonnenberg patent, on the other hand, functions to 
provide an alternative current path to the locked key switch and to actuate the indicator 
Jjght^ 

Third, the prior art of record that the court did not discuss also differs significantly from the 
claimed subject matter. The five patent references cited in the Sonnenberg patent 
involve a variety of lock, metering, and control systems. None of them, however, employs an 
override switching mechanism to overcome a key operated actuating switch. The Western 
New York Hospital system involves a three position key switch. Yet, that system differs from 
the claimed subject matter in that it too does not employ override switching means. 

Hence, we hold the trial court's assessment, that there are no differences between the 
claimed subject matter and the prior art, was clearly erroneous. 

Level of Ordinary Skill and Secondary Considerations, 

Additionally, the court below made no express finding with respect to the level of ordinary 
skill in the art. The trial court's analysis, however, clearly indicates that the level of skill was 
considered to be quite low. We interpret the court's findings as fixing the level of ordinary 
skill in the art as that of a layman. That finding has not t*1577] been shown to be clearly 
erroneous. The court made no findings with respect to secondary considerations, 

Ciainn Construction. 

As noted above, the trial court's opinion reflects an extremely broad construction of the 
claims. Contrary to the [**12] district court's construction of the claims, the Sonnenberg 
patent does not claim "a// systems of enabling a hospital patient to view television normally 
under his own power without the aid of an attendant." (Emphasis in original.) The court 
ignored express claim limitations governing the function of the switching means. 

^^-^^Clalms are to be read and construed in light of the specification and the prosecution 
history of the patent. nlO Further, claims should be so construed, if possible, as to sustain 
their validity, nil Applying these principles, the claims of the Sonnenberg patent should be 
given a far more limited construction than that given by the district court in holding the 
claims Invalid. The claims are limited to a system In which override switching means function 
to override a key switch when in its "off" position, enabling the television to operate 
normally. The Sonnenberg patent does not claim "a//" hospital rental systems capable of 
operation without an attendant. Claim construction is a question of law. nl2 We hold that the 
trial court's construction of the claims is incorrect as a matter of law, 

- - Footnotes 
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nlO Fromson v. Advance Offset Plate, Inc. . 720 F,2d 1S65. 1570-71 . 219 U. S.P.Q. fBNA) 
11 3 7, 1 140-41 (Fed. CIr. 1983): Autoafro Co. v. United StatesT 181 Ct. CL 55. 384 F,2d 391, 
397-99, 155 U.S.P.Q, (BNA) 697. 702-04 (1967h [**13] 


nil Carman Ind us,, //7C F.2d,932. 937 n.5, 220 U.S.P.Q. fBNA) 481, 485 n.5 

(Fed. Cir. 1983V, Klein v, Russell. 86 U.S. fl9 Wall.l 433. 466. 22 L. Ed. 116 ri874): Turrill 
V. Michigan S. & NJ, R.R,. 68 U.S. (1 Wall.) 491, 510, 17 L Ed. 668 f 1864V 


nl2 Autoairo. 384 F.2d at 397-99, 155 U.S.P.Q. (BNA) at 702-04: LaSalle v. Carlton's 
Lavdown Sen/.. Inc.. 680 F.2d 432. 216 U.S.P.Q. (BNA) 276 TSth Cir. 1982); 
Studienaesells chaft Kohle mb H v. Eastman Kodak Co, . 616 F.2d 1315, 206 U.S.P.Q. (BNA) 
5ZZ (5th Cir,), cert, denied, 449 U.S. 1014, 66 L. Ed. 2d 473, 101 S. Ct. 573, 208 U.S.P.Q. 
IBNA ) 98 ri98QV, 


End Footnotes Obviousness. 

Turning now to the determination of obviousness under section 103, we conclude that none 
of the references, either alone or in combination, would have disclosed or suggested to one 
of ordinary skill in the art the use of override switching means in a television rental system. 
The trial court's heavy reliance on the widespread use of override switches appears to be no 
more than hindsight reconstruction of the claimed invention. The [**14] court below 
identified no source, other than the Sonnenberg patent itself, for the suggestion to use 
override switching means in a television rental system. 

H/vs^Obviousness cannot be established by combining the teachings of the prior art to 
produce the claimed invention, absent some teaching or suggestion supporting the 
combination. nl3 Under section 103, teachings of references can be combined only if there is 
some suggestion or incentive to do so. nl4 The prior art of record fails to provide any such 
suggestion or incentive. Accordingly, we hold that the court below erred as a matter of law in 
concluding that the claimed Invention would have been obvious to one of ordinary skill in the 
art under section 103. 

Footnotes 


nl3 Orthopedic Equip, Co,, 702J,2d at_1012, 217 U.S.P.Q. (BNA) at 199; cf. In re Sam our, 
571 F.2d 559, 563. 197 U.S.P.Q. rBNA^ 1. 4 (CCPA 1978^ (noting the rule in the § 103 
context and declining to extend that rule to § 102(b) rejections); Corometrics Medical Sys.. 
Inc,_,\A Berkeley BiO'En aineerina, Inc., 193 U.S.P.Q. (BNA) 467 , 475 (N.D. Ca l. 1977). 


nl4 In re Rinehart 531 F.2d 1048, 189 U.S.P.Q. (BNA) 143 (CCPA 1976); In re Regel. 526 
F.2d 1399. 188 U.S.P.Q. (BIMA^ 1 36 (CCPA 197 5V In re Aver y. 518 F.2d 1228 . 1 86 U.S.P.Q . 
(BNA) 161 ( CCPA 1975 );, In re Impe rato. 486 F .2d 585. 179 U.S.P.Q. (BNAl 73 0 ( CCPA 
imi;. /ALre 34,1 F.2d 304, 144 U.SJ^jQ. XBNA) 497 (CCPA 1965).. 


End Footnotes [**15] 

[*1578] Infringement 
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The trial court found that the Wells system does not infringe the claimed invention, either 
literally or under the doctrine of equivalents. Once again adopting the testimony of Wells* 
expert, the court below found that "the Wells system does not contain the element of 
overriding a locked switch." The district court also found differences between the ACS system 
and the Wells device with respect to the mechanism and circuitry of the actuating switch as 
well as with respect to the indicator light. 

These latter findings, however, will not support a finding of no infringement. The claims of 
the Sonnenberg patent are not limited to a specific switching mechanism or to specific 
indicator light circuitry. The district court appears to have compared the Wells system with 
ACS's commercial product, rather than with the claims of the Sonnenberg patent. 
^Infringement is determined on the basis of the claims, not on the basis of a comparison 
with the patentee's commercial embodiment of the claimed invention. 

The .cli$lrlct..coyrl!5.f5Q.Mre to supply more CQmpreheapiy^. findings o_f fact compounds_th5.„ „ 
difficulty of appellate review, particularly In view of the [**16] complexity of the technical 
subject matter of this appeal. ^'^'^Findings of fact are to be construed liberally in support of 
a judgment. Confined to the trial court's limited findings, we are forced to draw from the 
facts found those inferences that are necessary to support the ultimate finding that the 
Sonnenberg patent is not infringed by Wells. nl5 

Footnotes 


nl5 5A J. MOORE, J. LUCAS, MOORE'S FEDERAL PRACTICE para. 52.06[1] (2d ed. 1984). 


End Footnotes- - 

In this endeavor we are not ourselves finding those facts which the trial court failed to set 
out for us. As an appellate court, we lack the power to perform that exercise. '^'^^Where the 
trial court fails to make findings, the judgment will normally be vacated and the action 
remanded for appropriate findings to be made. nl6 Where a full understanding may be had 
without the aid of separate findings, however, we recognize a narrow exception to that 
general rule. nl7 

Footnotes 


nl6 Pullman'Standard v, Swint 456 U,S. 273. 292 n.22. 72 L. Ed. 2d 66, 102 S. Ct, 1781 
(1982); 5A MOORE'S FEDERAL PRACTICE para. 52.06[2]. [**17] 


nl7 See 5A MOORE'S FEDERAL PRACTICE para. 52.06[2] n.4 and cases cited therein. 


End Footnotes - 

HA/ff-fYhe ultimate finding of fact in a case, whether Initially by the trial court, or as affirmed 
on appeal, rests on the same underpinnings, /.e., the necessary subsidiary facts, supported 
by evidence of record, that lead to that ultimate finding. Where the district court has not 
misapplied the controlling legal standards in Its evaluation of the evidence, its ultimate 
finding as well as the subsidiary findings upon which the ultimate finding necessarily 
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J' - — ar»v had to have rnVdYS'^pZ^^a^TuH^^i^^^^^^^^ 


- Footnotes 


"18 C/; PuUman-Standarri^ 4 S6 U.S. ; :?7?^ 7?, I 


" - End Footnotes ['^'^IS] 

The Sonnenberg Claims, 


The Accused Infringing Device. 

?IIlf «^n^ ''r"'^ contains each of the three physical elements of claim 1 of r*l57oi 
[SEE ILLUSTRATION IN ORIGINAL] 

and'A-*191 ''iS^c'^r^ nir''^' Wires provided by the manufacturer on switches SIB 
onu I i»j £>ic, are not removed. [Fig. 2.] 

[SEE ILLUSTRATION IN ORIGINAL] 

fS'rSTally InVpef^^^^^^^ -"Bering those switches 

contol dJc'uit"'*'' "'■^P'^^^'" ^^'^^^ ^^-^ tFlg. 3] of the Wells remote 

£*1580] [SEE ILLUSTRATION IN ORIGINAL] 

be1wL^^;lftch°Sm ^^^^^ T'^ f ^"^ °f t° switch SID Is cut 

^h»!;r„K sw''='="^lD and the connection of the lead to relay RL-2 [Rg. 31 Thus the circun- 
through switch SID is broken, rendering that switch electricaMy inoperable ' 

switch Tlm<tf^ Tocated ^.1'^'' '"f ^ f '^e key switch. Rather, 

device When SI not H '^T*^^ ^P^rates relay RL-2 in the Wells 

SID whkh relav RL 2 r^n^^^ energized causing relay RL-2 to open. Similarly, switch 
=.iu, wnich relay RL-2 replaces, was normally closed when the television was not rented and 
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was opened by turning the key switch to rent the television. 

Switches SIB, SIC, and SID, therefore, are disabled in the [**20] Wells device. The key 
svyitch operates only two switches - SIXA and SIXB [Fig. 1] - which control the delivery of 
power to the television receiver. When these switches are closed [positions 2 and 3] [Table 
1], power is delivered to the tuner; when these switches are open [position 1] [Table 1], the 
circuit is broken and no power reaches the tuner. 

[*1581] [SEE ILLUSTRATION IN ORIGINAL] 

As manufactured, when the key switch of a standard receiver Is In position 2 [Table 1], 
switch SID is open and the television operates normally. Position 2 functions as an "on" 
setting in the standard receiver. In the Wells device, however, switch SID [Table 1] has been 
disconnected and it has been replaced by relay RL-2. Relay RL-2 cannot be opened by 
manipulation of the key switch, as was switch SID. Thus, the receiver cannot be actuated 
.merejy_ by. tuxn^^ the key switch to positjqn 2 in the Wells deyjce. n 19 Svyitch 51 opens relay 
RL-2. The Wells receiver can be made fully operable only by depressing switch SI [Fig. 3] 
while master on-off switches SIXA and SIXB are closed position 2 or 3 [Tabte 1], 

Footnotes - 


nl9 It appears that had RL-2 and SID been wired in series, instead of in parallel with SID 
disabled, the Wells device would exhibit the claimed "on" function. 


Ep^j Footnotes- [**21] 

When the key switch is in position 1, power is interrupted and depressing actuating switch SI 
will not actuate the receiver. The Wells key switch performs the same function in position 2 
as In position 3. In both of those positions, while power is supplied to the tuner, the actuating 
switch SI must be depressed in order to actuate the television. Thus, switch SI does not 
override the key switch of the Wells device. n20 Switch SI and the key switch are electrically 
independent in the Wells device [Fig. 4]. 

Footnotes 


n20 Our assessment of the operation of the Wells device is based on the trial court's findings 
and on the documentary and testimonial evidence of record. It appears that only switches 
SIXA and SIXB are controlled by the key switch. Thus, our analysis supports the trial judge's 
implication that there is no functional difference between positions 2 and 3 of the key switch. 
The above analysis assumes that the key switch does not operate some third circuit that is 
actuated in either position 2 or position 3, but not both. We are aware of no evidence that 
such a third circuit fulfills the role of the key switch and Is in turn overridden by switch SI. 


End Footnotes [**22] 

[*1582] [SEE ILLUSTRATION IN ORIGINAL] 

In summary, the Wells device exhibits three modes of operation: (1) off - locked out 
(switches SIXA and SIXB open); (2) rentable key position 2 or 3 and SI not actuated 
(switches SIXA and SIXB closed and switch SI open); and (3) rented -- key position 2 or 3 
and SI actuated (switches SIXA and SIXB closed and switch SI closed). Normal operation of 
the Wells device can be achieved on/y by depressing SI whHe the power Is switched on (key 
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^^'^^^ Invention claimed In the Sonnenberg patent, on the other hand 
a^o exhibits three modes ^ly "off - rentable (override switch not actuated )t 

(2) on rented (override switch actuated); and (3) "on" key operation (kev switch 
turned on and override switch not actuated). "P«rac.on ^.Key switch 

founli^r^f foii°^ ^^.^"^'"^tion of the record we infer that the district court necessarily 
Slid m '■^'^^iri^'^ ^^"^ (i) switches SIB, SIC, and SID are ^ 

fwitri 'h r^^th ^"^-^^^ ^'''^^^^^ SIXA and SIXB - the master on-off 

e^her oSon ?!" ^^^^Y depressing 51 while the key switch is in 

eitner position 2 [**23] or 3 (so that switches SIXA and SIXB are closed). 

Literal Infringement. 

I^v!i? '"^Pl'^J ""«|'"gs lead inexorably to the district court's express finding that the Wells 
device lacks the claimed limitation of overriding a locked key switch. Further these rmdinas 
mdjcate that the WeMsAeyice does not exhjb^^^^ claimed "on" key s^^S posVtrpn,^^^^ 

2 al^d ^1 y^H^""^ recited in claim 1 correspond to the "on" positions [positions 

thrnlh^SL ? key switch in the Wells device. The Wells device cannot be operated normally 
^ roninni-! K^y switch alone, as is required by claim 1. Rather, switch SI must be depressed 

he b?sis oTt"he":LTh^^^^^ '"PP"^' ^^'■""^h the key switch. Hence on 

no! nSf«iP . ^ conclude that the district court's finding, that Wells does 

not literally infringe the claims of the Sonnenberg patent, is not clearly erroneous. 

Doctrine of Equivalents. 

Z^^'lV^l ^""""^ purported to apply the standard articulated in Graver Tank & 

^nP.Z ^""^ Plu"- ^u*^^ ^'^ ''™^^cts Co., n21 It entered no findings on the issue of 
Se cl^imiJ in""^^? '''^ ^^"^ ^^^'"^ substantially t**24] the same function as 

^22 YPf fh J^r".^'? ^""^^.^"^'^"y ^^""^ t° °''tain substantially the same result. 
Si H i; . ^'^f''^ '""P''®*^ ^^^^ ^^"^ '*°^s infringe the Sonnenberg patent under 
the doctrine of equivalents and entered judgment to that effect 


Footnotes 


70 S^STJu gs^j^"^ ' ^f^"^^ Prnris. Co.. l^Q lie; . 605. 6Q7-nq. 94 L. Ed. 1097 

^J^^^-^^^OL&efrigMatQr£o^J^^ 


End Footnotes- 


f^L'fll!,'' ^ t^^e district court necessarily found that the Wells device, lacking the claimed 
th2 °^ /^^'■•■'^'"Q 3 locked key switch, does not function in substantially the same way as 
roncludTf^Jr^H^H^";- t*«83]/hat inference is supported by the record Accordingly, we 
conclude that the district court's finding, that the Wells device does not infringe the 
Sonnenberg patent under the doctrine of equivalents, is not clearly erroneous. 

flndinn ^"^9"^^"' of the district court [**25] Insofar as It relates to the 

finding that the Wells device does not infringe the claims of the Sonnenberg patent, either 
literally or under the doctrine of equivalents. 
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Attorney Fees 


IttornLv f^^f /n ""h exceptional case and denied Wells' request for 


Conclusion 


Sonnenberg patent, either literally or under the doctrine of equivalents Isnot cleariv 
wZ7Z.:ZT:SleT,:^' '"^ "^^ dl^^SSt'd'^nving 


AFFIRMED IN PART AND REVERSED IN PART. 
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